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(OFFICIAL NOTICE. | 
Seventeenth Annual Meeting, Michigan Gas Association. 


—<— > 


- OFFICE.OF THE SECRETARY, 
_ Derrort, Micu., Sept. 9, 1908. 

To the Members of the Michigan Gas Association : Had it occurred 
to you that there is one gas meeting, from which you can get better 
results than from any other, and that is the meeting held in yourown 
State? Very frequently you come in contact with someone not already 
a member who should be. 

The success of our Association is dependent entirely upon members 
that attend our annual convention. The topics for discussion are of 
interest to every gas man, and we hope you will show your interest 
by coming to our meeting in Kalamazoo, and encourage others to at- 
tend. 

Our programme this year includes an extremely interesting paper, 
prepared at the University of Michigan, on ‘‘ Destructive Distillation 
of Coal at Low Temperatures ;’ a paper by Mr. G. W. McKee, of the 
Peoples Gas Light and Coke Company, Chicago, Ills., on ‘‘ Industrial 
Gas Appliances ;’’ a combination paper, by Mr. Jayne, of Detroit, 
‘** Distribution System,” in Detroit; Mr. Seymour, of Grand Rapids 
on the ‘‘ Distribution System,”’ in Grand Rapids; a paper by E. St. 
Elmo Lewis, Advertising Manager of the Burroughs Adding Machine 
Company, on ‘‘ Advertising as it Affects a Public Service Corpora- 
tion,’’ not so much as to the kimd, but advertising in a general sense ; 
a paper by Clark R: Graves, of the New Business Department, Detroit, 
on ‘‘ New Business ;” ‘‘ Labor Saving in Medium Size Gas Plants,” 
by F. G. Remington, General Superintendent, Battle Creek. 

On Wednesday there will be an informal dinner at the Burdick 
House, which will be included in the entertainment ticket. On Thurs- 
day night there will be a complimentary theater party. The head- 
quarters will be at the Burdick House, and we have arranged for 
accommodations as follows : 


MICHIGAN Gas ASSOCIATION, 


Rooms with bath........ $3.50, $4.00 and $4.50 American. 
~ ie se EPPO ,00, 2.50 ** 3.50 European. 
“without bath..... 2. 50, 3.00 ‘‘ ~~ 3:50 American. 


‘e GE tO, 00s 


Reservation should be made in advance to insure the best. 

There is also the Rickman (new) American plan, and the Ameri- 
can Plan Hotel, with rooms $3 per day with bath, and rooms without 
bath $2 and $2.50 per day. Meetings . will be held in the rooms 
of the Commercial Club, one block from the hotel. . There will be 
plenty of room, and this is a mighty good place for the meeting. The 
rooms on the floor above will be used for appliance display. 

If there is any change to be made in your namie or address, please 
notify the Secretary immediately, so that it will appear properly in 
the next edition of the list of members. If there are any new names 
to be handed in, we shall be glad to have them at as early a date as 
is possible so that their names may appear in our list. 

Kalamazoo is known as the home of several gas arc lamp factories. 
large paper mills and the greatest producing celery coun 


2.50 European. 





‘| State. Kalamazoo has a population of 40,000 and has 
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capita is of interest to manufacturers, its progressive new business 
department will interest every new business man in the State. It is 
an attractive city and has ample entertainments for those seeking 

‘such. Aside from all these inducements you will meet a number of 
fellow gas men in Michigan, getting acquainted with men},who can 
interest you. . 

Whether you do or do not attend other gas meetings during the year, 
we believe that you are making a mistake is you do not come to Kala- 
mazoo and join with us in making the 17th annual convention of the 
Michigan Gas Association a success. Yours respectfully, 

Atonzo P. Ewin, Secretary and Treasurer. 
= 
[OFFICIAL NOTICE. | 
Annual Meeting, Empire State Gas and Electric Asso- 
ciation. 


Bd 2 
EMPIRE STATE AND ELECTRIC ASSOCIATION, ) 

OFFICE OF THE SECRETARY, > 

154 Nassau street, N. Y., September 1, 1908. | 
Gentlemen: The annual meeting of this Asséciation will be held in 
the United Engineering Societies Building, 29 West 39th street, Octo- 








granting the franchise that the Company should furnish gas, bo‘), 
illuminating and fuel, to the city and its inhabitants at the rate .; 
$1.10 per 1,000 cubic feet, on which there should be allowed a « 

count of 10 cents per 1,000 cubie feet, on all bills paid on or bef: 


the 10th day of each month for gas consumed during the previo.is 
month. The people of Columbus had not in many years given so 
much of their time and attention to the settlement of a question of 
local government. Prominent citizens were interviewed by the news 

papers to sound their thoughts upon the question, and a special me+ 

ing of the Commercial Club was called for the purpose of giving tic 
matter due consideration. The consensus of opinion among the ui 

prejudiced seemed to be that good gas was worth $1, but that poor 
gas would be dear at any price. One of the objections to the fran 

chise was that, while it provided the gas furnished should be 16-can«le 
power, it did not prescribe in any way the material to be used in the 
manufacture of the gas. The fight against the granting of the fran 
chise was taken up by the ‘‘Consumer’s Protective Association.” 
The Association printed, and distributed on the streets of Columbus, 
thousands of circulars attacking the franchise, urging that it be acted 
upon unfavorably. One of the circulars distributed contained a 
tabulated list of various cities, where it was claimed that gas was 
supplied at a much lower rate than that named in the proposed fran- 
chise. The tabulation was as follows: 


City. Cost, per 1,090 Cubic Feet. 

ber 7, 1908. Among the subjects to be discussed are: ‘‘ Public Policy NE So. wucinadddnn mates 59 cents. 

Work of the Association.” ‘Standards for Gas Service and Stand- sears, Ind. .. ..-. ceeeeeee +s « 60 © 

ards for Electric Service, Taking as a Basis the Recent Rules of the pr haa va AAR as iy a “ 

Railroad Commission of Wisconsin.” ‘‘Taxation of Gas and Elec- Chicago, Rn had Bi es 40 * 

tric Companies in New York State with a Report from the Taxation SSS SESE ns ee oe cee _ Fie 
Committee.’’ ‘‘ Insurance of Gas and Electric Stations.” ‘Review Chearacttenville, Va .s.cscnccvsscs doce 60 * 

of the Decisions of the: Public Service Commissions.” ‘‘ Electric | Secretary C. M. Keller, of the Columbus (Ind.) Gas Light and Coke 


Meter Testing with Report of the Meter Committee.” *‘‘ Accounting, 
with Report of the Accounting Committee.”” ‘‘ Amendments to the 
Constitution and By-laws with a New Schedule of Annual Dues.”’ 
** Affiliation with the American Gas Institute and the National Elec- 
tric Light Association.’’ 

All of the details of the programme have not been completed, br’ 
it is expected that the meeting will be exceptionally interesting. 

Truly Yours, Cuarits H. B. Cuapiy, Secretary. 








{OrriciaL Norice.} 
Wrinkle Department, American Gas Institute. 


a 

To the Members of the American Gas Institute: All members of the 
Institute are earnestly requested to send in as soon as possible con- 
tributions for this year’s Wrinkle Department report. The success of 
the Department depends entirely on the co-operation and assistance of 
the members. 


Mail all contributions to Milan R. Bump, Editor, Nv. 60 Wall street, 
New York city. 








[OFFICIAL Notice. } 
The American Gas Institute Response Vote. 
ia ep 
HeavQuartrrs, AMERICAN Gas INSTITUTE, 
25-29 Wesr 39TH STREET, 
New York, August 10, 1908. 
To the Members of the American Gas Institute: The Committee of 
Arrangements, for the meeting to be held in New York next October, 
is very much gratified by the response to the Committee's request for 
information. The replies so far received indicate a very large attend- 
ance ; but there are still 700 members who have failed to fill out and 
return the postal card sent tothem. It will materially assist the Com. 


mittee of Arrangements if these 700 members will be good enough to 


fill out the postal card and mail at once. 


COMMITTEE OF ARRANGEMENTS, by 
W. R. Appicks, Chairman. 








BRIEFLY TOLD. 
ieiciatilitiaipeds 

A Lesson From CoLumsBus, Inp.—‘ Just prior to the meeting of the 

City Council of Columbus, Ind., held Monday, April 20th, 1908, prob- 

ably the most discussed question in Columbus was that of the grant- 

ing of a 25-year gas franchise to the Columbus Gas Light and Coke 


Company. The Company was at the time working under a franchise 


Company, thereupon sent telegrams of inquiry to the mayors of all 
of the towns named in the circular, asking information as to the local 
rates for fuel and illuminating gas, and the answers received showed 
the rates were as follows : 


Fuel Gas, Illuminating Gas, 


City. Per 1,000. Per 1,000. 
Bellefontaine, O..... . $0.50 $1.25 
Indianapolis, Ind............ 0.90 0.90 
NEO UAT. ves cvvencsy sae 1.00 1:00 
Alexandria, Va.. ....... 1.10 1.10 
Charlottesville, Va -......... 1.25! 1.25 
GE, DENOy den kcdetversauy 0.95? 0.95 


1. Ten per cent, off, cash. 2. Ten per cent. off, prompt payment. 


This challenge to the authenticity of the statements contained in 
the circular on the part of the Company was followed by a further 
circular stating that the figures 4 in the first circular were given 
by ‘‘ Prof. E. W. Bemis, Professor of Economic Science in the Kansas 
Agricultural College, an eminent authority.’ Other circulars were 
issued coutaining statements to the effect that coal gas could be 
manufactured at a total cost of 42$ cents per 1,000 cubic feet, and oil 
gas at a cost of 9}3 cents per1,000. Atthe meeting of the City Council 
the passage of the ordinance granting the franchise was opposed by 
Councilman Charles G. Schowe, who pro amendments to the 
ordinance requiring the Company to pay the sum of $200 annually to 
the city instead of $100 as provided by the franchise, and requiring 
the use of ‘ pure coal’ only in the manufacture of the gas. Neither 
of these suggested amendments was seconded. The Consumer’s Pro- 
tective Association was represented by a former member of the City 
Council, who, on permission of the Council, took the floor and argued 
against the granting of the franchise. After the opposition had been 
given full opportunity to present its views to the Council, the ordi- 
nance was put to a vote and became a law by a vote of 4 to3. Mr. 
Keller’s work in this connection deserves the highest encomium.—B.” 





A ProuLtiaR Way or Reportixe Gas Meter Tests.— Sequential to 
a sustained clamor from a certain set of residents of Birmingham, 
Ala.. the City Councils of Birmingham framed up an ordinance creat- 
ing the office of gas and water inspector for the city, and MayorWovd 
subsequently appointed Mr. Henry Burn as such inspector. Mr. Burn 
seems to be well enough equipped fer the duties put upon him. In tle 
main, he has so far found that the Company is living up to its obliga- 
tions—in fact, is doing much better by its customers than the ori 
nance declares it is bound todo. This, however, is apart from t!¢ 
matter to which we would here call attention. In submitting his 1e- 
ports, Inspector Burn has seen fit to prepare them in a way that. 
so far as his gas meter testing figures are concerned, is decidedly u: 
fair tothe Company. For instance, here is his official statement as ‘0 
gas meters tested during the mouth of August: New gas meters teste |, 


n 


l- 





which has still 12 years to run, and under which it was authorized to 
charge $1.25 per 1,000 for illuminating gas and $1 per 1,000 for fuel 
gas. The proposed franchise purported to grant to the Company, its 
successors and assigns, for a period of 25 years after the approval of 
the ordinance, the right to use the streets and other public places of 


the city for the purpose of continuing and maintaining its system of , would undoubtedly be against the Company. Still, how is the mo 
distributing and service pipes. It was provided in the ordinance effect of that error to be made apparent unless stated in percentag’: ‘ 


53; found fast, beyond law limit, 2; found fast, within law limit, |’; 
found correct, or slow, 41. Complaint meters tested, 5; found fa-', 
, beyond law limit, 1; found fast, within law limit, 2; found sicw. ”. 
That the latter were slow w thout the law limit—this in Birmingh: 
is 2 per cent. either way—goes without saying, for it is not so sai: ; 


but, what was the percentage ? This, if determinedand made know ', 


I 


— 


’ 
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An Unveiling and a Presentation. 
_—— 


Another red letter day in the history of the Astoria plant of the 
Consolidated Gas Company, and a day which will be remembered 


ASTORIA SIGHT, HEAT “AND F 
BRADLEY, ( 

















long and recalled often by those who had the good fortune to be pres- 
ent at the ceremonies, was August 25th last, on which date several of 








the executive branch of the Consolidated Gas Company, and all of its 
engineering staff, assembled to perform two pleasant tasks. The first 
of these was to unveil a beautiful tablet, marking the completion of 
the initial units (2 in number) of the Astoria plant, and the success- 
ful operation thereof for a period well over a twelvemonth. The un- 
veiling of the tablet (to describe it in words is all unnecessary here, 
because of the excellence of the illustration herewith presented) was 
preceded by an address that had been prepared with care, and that 
was delivered in positively evident sincerity, by the active executive 
of the Consolidated Company, Mr. Walter R. Addicks. When Mr. 
Addicks had completed his address, and before any appreciable lapse 
of time could waylay the evenness of the proceedings, Mr. * * * 
Down stepped out of the group, and, speaking for the engineers and 
superintendents directly under the supervision of Chief W. H. Brad- 
ley, presented him with a handsome silver vase as a token of ap- 




















preciation of their connection with him, both in their recognition as 
subordinates in an official capacity and in their friendly relationship 
towards him as a man. As it was with the tablet so is it with the 
vase. The illustrator leaves nothing to be said about either, so the 
illustrations speaks for themselves. Chief Bradley responded to both 
addresses, and we regret that it was thought better propriety not to 
publish them. However, we can say that as the Chief’s head is so is 
his heart. 


The proceedings were entirely informal, and presence there- 
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Harbor Lights. 


seliidear ice 
{Communicated by ‘‘ R.” 

I notice that they are experimenting in many of the important 
harbors, and even along the rivers, with submarine lights. Of 
course, submarine harbor and river lights, like everything else, are 
not new ; but the general application of the principle of lighting ves- 
sels and steamcraft along a safe course in the waters is new. Now 
and then experimenters have placed one or more lights below the 
waters of harbors and in dangerous places along the shores of the 
ocean and rivers for the purpose of warning ships, and submarine 
lights have been introduced for the purpose of affording illumination 











to divers who are working on wreckage beneath the waters. Sub 
marine lights also have been installed in localities where lighthouse: 
could not be afforded or built, and have been used for a long time b) 
fishermen, pearl hunters, sponge gatherers and the like. The busi 
ness proposition, however, of setting a line of guiding submarin: 
lights along a course in the waters for forming a safe pathway fo: 
steaming and sailing craft is yet to be perfected. Like the many 
crafts in the air, submarine lighting is receiving the attention of in 
terested lighting engineers, and no doubt in time channels will be 
freely lighted over the dark waters of which the pilot’s own ship may 
steer the great craft to safety, thereby saving pilot’s fees. 

Naturally the seagoing fraternity is deeply interested in the work, 
and the marine insurance people are already figuring on fewer 
disasters by accidents in harbors and rivers thus protected. Pilots, of 
course, do not want to encourage anything that tends to cut them 
from securing the patronage of incoming or outgoing craft, so some 
of them ridicule the plan. Nevertheless, the promoters toil at the 
scheme. The idea is being worked out in a number of different parts 
of the country, just as there are balloonists and airship men striving 
to solve the air traffic problem the world over. Some one will win 
out with the best scheme and then the problem will be solved. 

Of course, very many different kinds of light have been tried for 
extending a course of submarine lamps along a channel. Some of 
the foul waters near large cities, and where there are mills, are 
difficult to light owing to the darkness of the tissue, whereas, other 
waters being clear are readily lighted. Electricity has been experi 
mented with very liberally and many of the lamps are operated from 
and by electric currents. Gas has been used with varying results 
and accreditable advantages where the lamp is correctly designed and 
adjusted. The calcium lime light has been used. Gasoline lamps 
are employed in which the vapors of the gases are shot forward to the 
burners under pressure and a bright light is made on a mantle. Alcohol! 
lamps are used in which the light has to be started above water by 
creating heat with a small lamp under the burner cylinder. Then, 
when the lamp begins to burn, the heat created by itself is ample to 
keep up the vaporizing, and quite a steady, white flame is made on a 
mantle. Dozens of other forms of light are used. Electric lights 
can be controlled easily when once they are properly set, and the 
same can be said of the gas lights. Often there are places re 
mote from the electrical lines where it is necessary to install gas 
lights. ? 

The accompanying illustrations give an idea of the general plan of 
installing lights for submarine purposes. Fig. 1 shows the main from 
which the uprights extend to support the globes A, B, Cand D. The 
lamps with the reflecting devices have to be made bouyant. Fig. 2 
explains the setting of the reflector when desired for shooting the 
rays of the light upward—this is the general position acquired by the 
line of submarine lights ; but sometimes it becomes necessary to send 
the rays of light to the right or left, back or front, as in the vicinity 
of wharves, or near sunken rocks, or when searching facilities are 
demanded. Hence the light may be equipped with a reflector which 
throws the light forward, on line with F, instead of upward, on line 
with E, as in the other example. 

In instances in which the lamp has to be supplied with air, a vent 
is furnished, like that in Fig. 4. The vent is a piece of pipe con- 
nected to the upright tube just below the lamp. The pipe is bent to 
clear the lamp, and its tip reaches above the water line. Hence tle 
air passage is kept open. Sometimes a series of smaller lines of pipe 
are carried inside a tube, as in Fig. 5. Hence there may be a supply 
pipe J for gas and a supply pipe_H for air. Of course, the entire 
apparatus has to be protected from the corrosive action of salt water, 
and so various coatings have been applied. Seaproof paint does not 





last long. However, the work is progressing well, and no doubt, 
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and within a year or so, we will have a number of harbors lighted 
with electrical incandescent or gas are lights. 

Sea captains tell me they admire the proposition because the lights 
will perform duty during a fog as well as when the season is clear. 








A Practical Test for Coking Coals,' 


MBIV SS oS, 
By Max A. PISHEL. 

While engaged recently in studying the physical properties of coal, 
especially with reference to the color of the streak and powder, I ob- 
served that some coals adhered much more strongly to the mortar 
while being pulverized than others, and that the best coking coals 
were the ones which adhered most, while the non-coking coals 
adhered but slightly, or not at all. 

This gave promise of affording a simple and inexpensive method of 
distinguishing coking from non-coking coals without the necessity of 
a trial in an improvised rick, or the better but more expensive way 
of sending the coal to a coking plant for a test in a regulation oven. 
For a long time geologists, chemists and practical coal miners gen- 
erally have been searching for such a test, but up to the present time 
without success. 

In view of these facts the adherence test seemed to be promising, 
and I began experimenting systematically with all coals available in 
the study collection of the United States Geological Survey. For- 
tunately this collection comprises a large number of samples of all 
kinds of coal from lignite to anthracite, and includes some of the 
best known coking coals of the country. 

In all 150 samples of coal were tested, and the results seemed to be 
of sufficient economic importance to warrant publication. I there- 
fore take this opportunity of presenting in brief form a statement of 
the method of conducting the test, and the results obtained on the 
samples referred to above. Ido not regard my conclusions as final, 
but merely give the facts for what they are worth, hoping that others 
will make application of the test and thereby determine its value in a 
practical way. 

The method of conducting the test is as follows: Pulverize in an 
agate mortar a small quantity of the coal to be tested until it will 
pass through a 100-mesh sieve. Pour out the pulverized coal and 
observe the condition of the mortar and pestle. With some coals the 
mortar and pestle will be deeply covered with a coating of coal dust 
which adheres so strongly to the agate surface that it is removed with 
difficulty ; with other coals there will be only a thin film of coal dust 
adhering to the mortar and pestle, while with still others both mortar 
and pestle will be nearly as clean.after the coal is pulverized as they 
were before the operation began. 

The degree of adhesion seems to coincide with the coking qualities 
of the coal. If it adheres strongly the coal will probably make ex- 
cellent coke. If it adheres only slightly the coal possesses the coking 
qualities to only a slight extent, if at all, and if the mortar shows no 
coating of dust, the coal is to be regarded as non-coking. The intensity 
of adhesion is noticeable especially when one tries to clean the mor- 
tar, for it requires considerable rubbing to entirely remove the coal. 

In addition to the adhesion of the fine particles to the mortar, some 
coals show a tendency to pack together or cohere. Although this 
phenomenon app ears to be limited to coking coal, it is thought to de- 
pend more on the moisture content in the coal than on its coking 
quality, but suffici ent work has not been done to determine this point. 

To make the tes ts satisfactory, the sample should be as carefully 
prepared as one taken for chemical analysis, and it should be taken 
in the same~ manner, i. e., by cutting a channel from roof to floor so 
as to include all merchantable coal. In sampling for coking tests 
each bench of coal should be sampled separately, and in case well de- 
veloped benches do not occur, the bed may be sampled 1 foot ata 
time, keeping each sample separate from the others and properly 
labeled. Each sample should be pulverized so as to pass through a 
+-inch mesh, and then quartered down to a convenient size for hand- 
ling and transporting. 

Sufficient work has not yet been done to determine the effect of 
moisture and ash on the adhesion of the coal, but it seems probable 
that they affect the result, especially when they are present in excep- 
tionally large amounts. Until this is determined, it is better to have 
the samples in approximately the same conditions as regards their 
moisture content. If the ash is above 10 per cent., it will probably 
interfere with the adhesion of the fine coal, and this would ‘indicate 
a poorer grade of coal than actually exists. 

In conclusion, I request every geologist and mining engineer en- 


1, Abstract of article published in June-July, 1908, issue of Heonomic Geology. 





gaged in coal work to apply this test as occasion permits, keeping 
careful notes of the results, and if it fails or appears to fail, to pub- 
lish the results. If the test is as successful as now anticipated, it 
should be used by all persons engaged in coal work, for its extreme 
simplicity puts it within the reach of all. 








Inflammation Speeds of Explosive Gas Mixtures. 
——<— 


Engineering notes that Dr. Ing. A. Nagel, of the Engineering 
Laboratory of the Technical High School at Dresden, has been con- 
ducting some instructive experiments on the inflammation speeds of 
gas mixtures, such as we use in our internal combustion engines. It 
is well understood that the experiments of physicists and chemists, 
like Berthelot, Mallard and Le Chatelier, Dixon, Bone, and others, 
which were chiefly made in tabular vessels, introduce features into 
the processes which do not correspond to the real state of affairs in 
our motors. The gas engine experiments of Dugald Clerk and of 
KGrting, on the other hand, do not admit of a direct comparison with 
the combustion processes as going on in engines of different construc- 
tion. Niéigel hence decided on spherical bomb experiments, and he 
makes use of the bomb with the aid of which Langen some years ago 
investigated the explosive pressures of hydrogen and carbon mon- 
oxide. If we ignite a gas mixture, contained in a spherical bomb, at 
the center of the sphere, we may assume that the waves will be 
propagated in concentric shells of increasing radius, and that the 
various forces will act uniformly in all directions. Comparable 
resulis are hence more likely to be obtained than in other vessels. The 
full account of Niigel’s researches is to be published in the Mittei/- 
ungen tiber Forschungs arbeiten, which the Verein Deutscher In- 
genieure issues; for the present, the author has contributed an 
illustrated descriptive article to the Journal of the Verein. 

The bomb is a steel sphere, having a wall 1 inch in thickness, 400 
millimeters external diameter, of a capacity of 33.5 liters (about 7.5 
gallons). The internal surface is entirely spherical, except at two 
spots to be mentioned, and the cover of the bomb is a spherical 
calotte, which is held down by ten 1 inch bolts, and packed with lead. 
The gas inlets are through four Victoria valves, of which three are 
provided in the cover, and the fourth in the bottom of the bomb. The 
upper electrode, of platinum, is suspended from brass hooks; the 
lower electrode rests on a brass wire, which enters the bomb from 
below, through an iron bolt, which is fixed by means of lead and 
insulated from the bomb by a porcelain sleeve. This electrode holder 
forms one deviation from the spherical shape; the ether is the pres- 
sure gauge. After many experiments a monograph of the Elsassische 
Elektricitaétswerke, at Strasburg, was adopted. The indicator springs 
are corrugated steel disks, 36 millimeters (1.4 inch) in diameter, and 
of different thicknesses. The diaphragm used is held between two 
steel rings, which are fixed in the cover of the bomb, only a few 
millimeters outside the true sphere. The pressure on the diaphragm 
is transferred to a mirror, illuminated by an are lamp, and is photo- 
graphically recorded on a revolving drum. The details of this optical 
indicator and the switching arrangement are very interesting. The 
screen in front of the arc is withdrawn by the ignition device of the 
Niirnberg gas engines, and provision has been made that only one 
spark passes. The bomb is, of course, placed in a water-cooler. 

The gases experimented with were mixtures of air with hydrogen, 
coal gas, or producer gas. The hydrogen was taken from a holder of 
800 liters (175 gallons) capacity, and a sample of 100 cubic centi- 
meters was always analyzed. The coal gas and the producer gas were 
mixed with air in a large gasholder of 50 cubic meters (1,750 cubic 
feet) capacity ; the bomb was charged with the respective mixture 
direct from the holder, then evacuated and refilled with the same 
mixture. Gas samples were not analyzed in this case. This seems to 
be a weak point of such researches, which, we are afraid, has not 
received due attention. We are not certain that the opening of the 
valves does not give rise to what—in exaggerated language —would 
be a distillation process, The mixture may possibly pass out as it is, 
or the lighter gases may rush out first and the gas mixture become 
different from that we had been preparing. Sample tests would 
hardly tell us, as they would suffer from the same drawback. The 
concentrations used were: Mixtures of air with 10, 14, 18, 21 and 24 
per cent. of hydrogen ; air and 8, 11 and 16 per cent. of coal gas; air 
and 30 and 46.5 per cent. of producer gas. The two latter mixtures— 
réoal gas and producer gas—were tested at the temperatures of 15° and 
75° C. (59 and 167° F.). 

In conducting the experiments it was found that the gauge did not 





show any lag under the rapid explosion fluctuations, while a lag had 
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been observed when the gauge was standardized at more slowly 
ehanging pressures. The results may, therefore, be considered as re- 
liable, but the point will be investigated further. The inflammation 
period, or rate of propagation of the flame, can, strictly speaking, not 
be determined. Al] that we can do is to examine the pressure curve 
and assume that the maximum pressure recorded will indicate the end 
of the combustion period ; the length of the period can then be de- 
duced from the diagram. As a rule thecurves show a decided rise up 
to a certain point and then a slow fall. Sometimes, however, the cul- 
mination was not distinct, probably because cooling by radiation had 
already commenced during the combustion period. 

In the case of hydrogen, the propagation of the flame was found to 
be independent of the initial gas pressure (ranging from 0.5 to 3 at- 
mospheres absolute) for low hydrogen concentrations ; the more con- 
centrated mixtures burned more rapidly when the initial pressure was 
increased. In the 24.5 per cent. hydrogen the flame travelled at about 
8 meters (26 feet) per second at 0.5 atmosphere, and at 14 meters (46 
feet) per second at nearly 3 atmospheres initial pressure. According 
to Berthelot, an explosion wave should be set up in a mixture con-. 
taining 23.3 per cent. of hydrogen ; Nigel never observed any ex- 
plosion wave. The cooling curves were smooth with the very diluted 
and with the concentrated mixtures. In the medium concentration 
mixtures, however, the cooling curves were somewhat irregular and 
serrated, showing what is called ‘‘embroidery.’”’ It is noteworthy 
that in these cases—and only in these—a hissing or howling sound 
was heard ; this noise set in after the ignition and kept on after the 
end of the explosion. In other cases the explosions were noiseless. 

Passing to coal gas and producer gas we find that at high gas per- 
centages the initial pressure— ranging up to 8 atmospheres (114 pounds 
per square inch)—influenced the speed of the inflammation only 
slightly. In mixtures of low gas concentration the initial pressure 
had a distinct influence. The greater the pressure the slower the 
flame travelled ; in an 8 per cent. coal gas and air mixture the flame 
went out again, and the combustion was not complete even after 10 
explosions. The speeds observed in coal gas were 0.5 meter (20 inches) 
per second or less; in 8 per cent. gas; 1.5 meters (5 feet) or less, in 11 
per cent.gas ; from 3 to 3} meters (10 feet to 13 feet) in 16 per cent. gas. 
When the temperature of the gas mixture to be exploded was raised 
to 75° C., this speed rose in one case from 3.5 meters to 3.8 meters; in 
the poorer mixtures the initial temperature, 15° or 75° C., mattered little. 

In the producer gas mixtures of 30 per cent. the speed was about 0.5 
meter per second, going down, as we said already, to half that value 
or less, as the initial pressure was increased to 8 atmospheres. The 
producer gas mixture of 46.5 per cent. gave a s of 2 meters or 
more (6.5 feet). At the initial temperature of 15 C. it was, in the lat- 
ter case, 1.95 meters; at 75> C., 2.1 metersper second. Determinations 
of the calorific power of the coal gas—undiluted with air—in a 
Junkers calorimeter yielded 4,297 calories per cubic meter; the pro- 
dweer gas yielded 1,183 calories. The 8 per cent. coal gas would thus 
have had a value of 343 calories, and the 30 per cent. producer gas of 
355 calories. The two mixtures had, therefore, ap Senduectely the 
same calorific power, yet greater speeds were obtai in the producer 
gas, probably on account of its methane contents. Comparing the 

roducer gas of 46.5 per cent. with the coal of 16 per cent., the 
eating value of the former being about 550 calories, that of the latter 
687 calories, we find that the flame travelled at 4 meters per second in 
the coal gas, and only at 2 meters in the producer gas. In the 24.5 


per cent. hydrogen—heat value about 600 calories per cubic meter— 
the flame travelled at 12 meters aed second. 

Tn discussing the results of these experiments, which will be con- 
tinued, Dr. Nagel refers to the uncertainty of the temperature esti- 
mates. The first ignited gas particles will be compressed after igni- 
tion, the last ignited particles will be compressed ore being fired. 
The final temperatures will be very different. Heat conduction and 
convection, dissociation and radiation will diminish these differences ; 


in our gas engine cylinders of irregular shape the differences wi!l be 
considerable. 








Feld’s Process of Recovering Ammonia Direct as an 
Ammonia Salt.’ 


——<—— 


In British patent specification No. 27,567, of 1907, Herr Walther 
Feld describes a process for recovering ammonia from gas by means 


of washing with acid solutions without the resulting ammonia salt’ 
being diluted by water condensed from the gas. The process utilizes | 


the property of gases to absorb a quantity of water, which quantity 
increases as the temperature rises. Conversely, a gas which is 
saturated at a given temperature with water parts with this water as 
soon as the gas is cooled below the saturation temperature. If a gas 
having a dewpoint of about 80° C. be mixed with a gas having a 
dewpoint of 150° C., the dewpoint of the gaseous mixture obtained is 
comprised between 15° and 80° C., according to the amount of the ad- 
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mixed gas of the lower dewpoint. It is, therefore, possible to coo] 
this gaseous mixture considerably below 80°, according to the 
amount of gas admixed, without separation of water taking place 
By regulating the supply of gas having a low dewpoint, the dew- 
point of the gas containing ammonia can be easily lowered to the ex 
tent required to obtain, with the acid sulution, a perfect wash out, 
without the ammonium salt solution being much diluted. 

The Process Applied.—The gas is first, by washing, deprived of 
those tar products which condense above, or a little below, the dew- 
point of the gas, care being taken that no water, or only a little 
water, separates. This gas is then mixed with such an amount of a 
gas having a lower dewpoint that the dewpoint of the gaseous mix 
ture lies below the temperature at which it is desired to wash out the 
ammonia. At the same time as the dewpoint of the original gas as 
regards water is decreased, its dewpoint as regards the tarry pro- 
ducts, still contained therein, is also decreased. If the gas utilized 
for dilution be colder than the original gas, the temperature of the 
gaseous mixture will be lowered accordingly. It is, however, pos- 
sible, by the amount of additional gas, to also keep the temperature 
in this case so high that, in washing out the ammonia, no, or only a 
slight, condensation of water and tar products takes place. It is pre- 
ferable to use for dilution a part cf the gas already purified and de- 
prived of water by cooling. The gaseous mixture with a lowered 
dewpoint is then treated with an acid for washing out the ammonia. 
After the ammonia has been entirely washed out of the gas, the 
gaseous mixture is preferably cooled down to the temperature of the 
admixture gas, thereby condensing the water, together with the tar 
products, in thé original gas. 

Overcoming a Difficulty.—Difficulties were, however, met in the 
practical working of the process, and in British specifications Nos. 
27,568 and 28,890 of 1907, issued recently, Herr Feld describes 


methods by which tliese may be overcome. In specification No. 27,568 
he says: 





It has been found that by using gases already cooled and purified, 
for admixture with the gas to be treated, the low temperature of the 
gases used ‘for such admixture frequently causes such a lowering of 
temperature of the gaseous mixture that the mixture falls below the 
temperature of the dewpoint. This inconvenience is not very per- 
ceptible when working at low temperatures of the gas, as with most 
liquids the differences in the dewpoint depend but little upon tem- 
perature. If the gas to be cooled has been cooled down to 36’ C. and 
if the ammonia is to be washed out at about 32 C., an addition (per 
cubic meter) of about 1 cubic meter of gas with a dewpoint and tem- 
perature of 24° C. will be sufficient to avoid the separation of water 
and tar products in the ammonia washing. For instance, taking the 
saturation tension for air with regard to water, 1 cubic meter of air 
at 24° C. contains, in the saturated state, 214 grammes water and 1 
cubic meter of air at 36° C. contains 41 grammes of water. If to the 
latter be added a cubic meter of air with a dewpoint and temperature 
of 24°, a gaseous mixture will result which (without taking into con- 
sideration the change of volume on mixing) contains 31.2 grammes 
of water and has a temperature of about 32°C. As, however, air at 
32° C., in the saturated state, contains 33) grammes water, the dew- 
point of the gaseous mixture is somewhat below its own temperature. 


More unfavorable is the case in which the process is applied to hot 
gases, as the tension of saturation at high temperatures increases 
much more rapidly with the temperature than it does ata lower 
temperature. If, for instance, to a cubic meter of air at 85’ C. hav- 
ing a dewpoint of 80°, a cubic meter of air at 15’ having a dewpoint 
of 15° be added, a gas mixture is obtained havlng a temperature of 
about 50°C. A cubic meter of air which at 80° C. is saturated with 
water contains about 290 grammes of water. A cubic meter of air 
which is saturated at 15° contains about 13 grammes of water. If the 
change of volume caused by the lowering of the temperature be dis- 








regarded, the gaseous mixture would contain about 150 grammes of 
water per cubic meter. One cubic meter of air which at 50° is satu- 
rated with water contains, however, only about 82 grammes of water. 
There will, accordingly, be a corresponding separation of water when 
the gases are mixed together. 

Coal gases behave similarly to air as regards to dewpoint of water, 
tar products and the like, the proportions being, however, differeit 
according to the different constituents of the gases or the different 
kinds of gases. 

In order to avoid this disadvantage, the mixing of the gases must 
be so effected that the temperature of the mixture remains above the 
dewpoint of the mixture. 
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This can be effected in various ways. For instance, the mixture of 
both gases may be effected before the gas to be purified is cooled down 
to nearly its dewpoint. It is, however, possible to heat both gases 
tovether, but preferably the gas to be admixed is heated alone, before 
mixing. The heating may be done in any suitable way, as it is of no 
importance, as regards the effect, how it is done. If, for instance, 
air at 120° C., whose dewpoint lies at about 80° C., be mixed in such 
amounts as will make 1 cubic meter at 80°C. with half a cubic meter 
having a temperature and dewpoint of 20° C., 14 cubic meters of gas 
mixture are obtained (disregarding the decrease of volume) witha 
temperature of about 85° C. and a water contents of 290 + 17 = 307 
grammes. In other words, 1 cubic meter of this gaseous mixture 
contains only about 200 grammes of water. The dewpoint of the 
mixture is at about 70° C., at which 1 cubic meter of saturated air 
contains about 200 grammes of water. 

If this method be followed, for instance, in lowering the dewpoint 
of the gases as regards water and the so-called light oils, and the like, 
it will be advisable to supply the admixture gases to the gases to be 
purified at a temperature as high as possible, that is before the first 
separation of tar. By this means rapid and easily controlled cooling 
of the gases is obtained at the same time with the required lowering of 
the dewpoint of the gas as regards water, light oils and the like. 

If the gases to be purified be already cooled down to near their dew- 
point, the gases may be heated before they are mixed, or the already 
purified admixture gas may be heated before the mixture is effected. 

The mare highly the admixture gas is heated, the less is the amount 
required to be added and also the less is the amount of heat to be 
supplied. 

The preheating can be effected in any suitable manner. The most 
economical way is to supply the gas to be purified to the admixture 
gas in a preheater, the flow of these gases being in opposite directions. 
The temperature at which the gas mixture is to be afterwards treated 
is the criterion for the temperature of preheating. 

Another Method.—In specification No. 28,390, Herr Feld says that 
further investigations have shown that the lowering of the dewpoint 
can be effected by supplying to the gases vapors such as were not 
originally contained in the gases, or with which the gases were not 
saturated. For this purpose vapors may be used which are capable 
of increasing the volume of the gases and which lower the dewpoint 
of gases with regard to the constituent the separation of which is to 
be prevented. 

If, for instance, the separation of water from cval gas is to be pre- 
vented, the gas can be mixed with vapors from tarry products of coal, 
or brown coal, for instance, benzene, or the like, or the vapors from 
mineral oils may be added to the gas. If the separation of tar pro- 
ducts is to be prevented, aqueous vapor may be added to the gas. 
The selection of vapors will be in accordance with requirements and 
with practicability and economy. For example, presuming that from 
coal gas at a temperature of 80° C. those tar products are to be washed 
out which, in accordance with their vapor tension, separate at above 
80’ C., the gas is saturated with those tar products, and a further 
quantity thereof will separate from the gas as soon as the temperature 
falls belows 80° C. 

Suppose, for instance, that the ammonia is to be washed out from 
this gas at about 80° C. by means of sulphuric acid. There is then 
danger that the sulphuric acid, and likewise the ammonium sulphate 
produced, will be contaminated by tar products as soon as the tem- 
perature of the gas is a little lowered in the washing process. In order 
to avoid this, steam is added to the gas in such amount that the in- 
crease of volume is sufficient to prevent the separation of tar products, 
that is, sufficient to lower the dewpoint of the gas as regards tar pro- 
duets. If, however, a small increase of temperature of the gas takes 
place, this assists the process, without the least disadvantage. The 
higher the temperature of the steam, the less thereof is needed. It is 
also possible to blow superheated steam into the gas. Benzene vapors, 
or vapors of other light oils, can be used instead of steam, as at 80° C. 
the coal gas is much above the dewpoint as regards these vapors. 

The process is the same as that hereinbefore described when it is 
desired, for instance, to wash out hydrocyanic acid by one of the 
known processes at about’ from 70° to 90° C., and at the same time to 
prevent the product obtained becoming contaminated with tar pro- 
duets. The separation of gas constituents of low temperature, for in- 
stance, the separation of ammonia by gypsum, or of hydrocyanic acid 
iy alkalies, or earth alkalies and iron compounds, at temperatures 
between 50° and 30° C. and less, is dealt with in the same manner, 


cure being taken to take into account the conditions, which are | "ge 


cuanged by the lower temperature. 





The process can likewise be applied to the separation of tar products 
of higher boiling points from the gas without their being mixed with 
products of lower boiling points, and vice versa. Assuming that 
from gas having a temperature of 100° C. and saturated with tar pro- 
ducts having a boiling point of 180’ C. and upwards, tar products 
having a boiling point of 250° C. and upwards are to be separated at 
about 90° C. without the products being mixed with products of lower 
boiling point, the proceeding may be as follows : 


To the gas, steam or benzene, or other vapor, is added, the said 
steam or vapor being saturated with tar products having a boiling 
point of over 250° C., and the mixture is then cooled down to 90° C. 
Only the products having a boiling point of 250° C. and upwards will 
then separate, those of lower boiling point not separating if the gas 
be cooled considerably below 90° C., the dewpoint for these products 


being lower and lower the more steam or vapor is supplied to the 
gas. 








[Reprinted by permission of the Chief of Staff, U.S. Geolog. Sur- 
vey. | 
The Nature of the Volatile Matter of Coal as Evolved 
Under Different Conditions. 
ooo 


By Messrs. Horace C. Porter and F. K. Ovirz. 


The experiments described below constitute a part of the fuel in- 
vestigations conducted during the years 1907-1908 by the Technologic 
Branch, U. 8. Geological Survey, which investigation is still being 
carried on under the same and like lines. 

It is a familiar fact to retort coke oven and gas works operators 
that the volatile products of coal are largely affected, both in quantity 
and character, by the conditions of temperature and rapidity of the 
rise of temperature in the coal, and by the conditions to which the 
products are subjected after leaving the coal. The laboratory deter- 
mination of volatile matter serves almost universally as a more or 
less valuable indication of the coal’s adaptability to industrial uses 
either for combustion, destructive distillation or gasification. The 
method for this determination is, however, an arbitrary one and does 
not duplicate closely that of any industrial operation, nor is the 
character of the volatile matter produced by the laboratory method 
known with any degree of certainty. Furthermore, the results by 
the laboratory method are very sensitive to varying conditions, and 
the influence of such variation on the character of the volatile pro- 
ducts has not heretofore been the subject of extended study. 

The importance of the role plaved by the volatile matter in all in- 
dustrial applications of fuel is generally recognized. There are more 
heat units in the volatile matter in proportion to its weight than in 
the fixed residue. Pittsburgh coal of 30 per cent. volatile matter and 
7 per cent. ash has 36 per cent. of its heat in its volatile matter, 
as shown by comparing the heat values of coal and coke. When 
coal is fired under a boiler, either by hand or mechanically, it 
first undergoes a process of distillation, and both the quantity and 
quality of the volatile products and the relative ease of their lbera- 
tion are concerned very largely in the boiler efficiency and the pro- 
duction of smoke.' It is reasonable to suppose that coals of different 
origin may yield volatile gases carrying different. percentages of 
tarry vapors and heavy hydrocarvons and may on that account differ 
in smoke producing tendencies. A knowledge of the chemical rea- 
sons why coals smoke in varying degree, and why high volatile coals 
are hard to burn with maximum efficiency, is a necessary preliminary 
to the taking of intelligent steps toward improvement in these respects. 

The gas producer for bituminous and low grade fuels is coming 
more and more into favor. Here also the volatile matter in the fuel 
plays a very important role, since at the top of the fuel bed a process 
of distillation is continually going on. A certain proposed new type 
of producer will utilize high volatile fuels, such as bituminous coal, 
lignite, peat and wood, by passing the hot gases from the producer 
through the raw fuel in a series of preliminary chambers, thus dis- 
tilling the valuable hydrocarbon gases (as well as ammonia) out of 
the fuel before it is charged into the producer itself. 

Attention need hardly be called to the pre-eminent importance of 
the volatile matter of coal in the illuminating gas and by-product 
coke oven industries. It is of interest, however, to note the increas- 
ing favor accorded by the gas industry to the vertical gas retort as 
most successfully operated by"the Bueb system at Dessau, Germany,’ 


1. William Kent, “ Steam Boiler Economy,” D. T. Randall, Bull. 534, U. 8. Geol. Sur- 

vey, “ The Burning of Coal without Smoke in Boiler Plants,” page 115 L. P. Brecken- 

Bull. 15, Univ. of lilinois Engineering Exp’t Sta..‘*How to Burn ilinois Coals 
Without Smoke ” page 7. 


2, AMER. GAS LIGHT JouRNAL, 86, 819; &6, 861; 86, 407; 88,416: J. Gas Light J., 96, 484, 
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and to explain that one advantage of this process lies in avoiding the 
decomposition of certain valuable gases in passing over heated sur- 
faces, as occurs in the ordinary processes, although at the same time 
a higher gas yield is obtained by using higher temperatures in the re- 
tort itself. 

In connection with the by-product coke oven industry there have 
been many experiments carried out on the industrial scale to determine 
the yield and quality of by-products from coal, and the composition 
of the gas at successive stages,'and many also of similar nature in 
connection with illuminating gas manufacture.* In very few of these 
experiments, however, has there been any comparison of the behavior 
of different types of coal under the same conditions or any study of 
the effect of varying conditions on the volatile products. 

The purpose of the investigation described in this paper has been (1) 
to throw light on the nature of the volatile products from coal, and 
on the manner in which they are affected by the conditions prevail- 
ing during their formation or to which they are subjected after for- 
mation ; (2) to contribute, in the interests of smoke abatement, some 
data on the comparative amount and character of the gases and 
vapors distilled from different coals at low temperatures, a subject 
intimately concerned in the production of smoke; (3) to prove ex- 
perimentally that the volatile product of coal is to some extent incom- 
bustible, and that the proportion of inert volatile matter varies in 
different coals ; and finally (4) to show that the oxygen of coal is in 
many cases evolved in the volatile matter very largely in combina- 
tion with carbon as CO and CO, as well as with hydrogen as 
water, thereby explaining in great degree the discrepancy found in 
these cases between the determined calorific value and that calculated 
by Dulong’s formula. 

Volatile Matter at Ordinary Temperature. —Parr and Wheeler*® 
have noted the accumulation after 10 months of combustible gas in 
tightly sealed glass jars containing samples of Hlinois coal. They 
do not, however, report any determinations of the quantity or com- 
position of these gases. Other investigators have extracted and 
analyzed gas from coal under reduced pressure at ordinary tempera- 
ture.‘ But a study of the formation of gas and absorption of oxygen 
by coal during storage for a long period does not seem to have been 
attempted heretofore. 

In connection with a series of experiments, not yet completed, on 
the deterioration in heat value of various coals during storage under 
different conditions, we have found in certain cases a liberation of 


buckwheat size were stored in a 20-liter glass bottle closed with a 
rubber stopper, which was provided with glass tubes for removing, 
gas samples. The bottles stood in the laboratory at a temperature’ 
ranging from 20° to 25°. In some of the bottles the coal was immersed: 
in distilled water and the interstices well filled with water by attach- 
ing a partial vacuum for about 1 hour. About 400 cc. of air remained 
above the surface of the water. Some of the results on the examina- 
tion of the gas are given below. 
TABLE I. 
Composition of Gas (Taken at Bartate of Coal, if Not Immersed). 





qonenpe. Cog Ilium. x. Co. CH,.5 He. Ne. 
Coal No. 23: (Immersed Under Water.) 
4 days....... 0.3 0 2.5 0 1.3 0 95.9 
6 days....... 0.0 0 0.5 0 6.8 0 92.7 
10 days....... 0.3 0 0.2 0 15.9 0 83.6 
18 days...... 0.3 0 0.3 0 32.0 0 67.4 
16 days....... 0.4 0 0.3 0 74.9 0 24.4 
25 days....... 0.3 0 0.2 0 87.3 0 12.2 
_ 39 days....... 0.5 0 0.3 0 90.5 0 8.7 
104 days....... 0.8 0 0.0 0 95.7 0° 3.5 
Total gas removed in 104 days, 4,930 cc. 
Coal No. 23: (Dry in Closed Bottle.) 
10 days....... 0.5 0 - 0.0 0 18.9 0 80.6 
34 days....... 0.0 0 0.1 0 73.3 0 26.6 
71 ye awe nts 0.6 0 0.3 0 72.0 0° 27.1 
Total gas removed in 104 days, 770 cc. 
Coal No. 21 (Dry in Closed Bottles.) 


35 days....... 0.4 0 0.0 0 51.4 0 48.2 
Gas removed in 104 days, 270 ce. 


1, J. D: m. Chem. Soc., 21, 67% (1 ; F. Schniew: J. Gasbel, 4 
125, 141 (1902) ; Short J. Soe Chom Toa 26, 581 (:907 \ es He . 
ve beshechimit, J Gasbel, 47, 677 (1904) ; A. H. vaaian? aaa Gas Ligut JouRNAL., 87, 

tj}e 
3, Bull. 17, Univ. of Illinois Engineering Exp’t Sta., 1907, p. 33. 
4, Trowbridge, J. Soc. Chem. Ind., 25, 1129. page coer dare 187 (1893). 





Coal No. 23: O’Gara No. 8 Mine, Saline Co.; Il. Sample mined 19 


days before storing. 
Coat No. 21: Herrin, Williamson Co., IIIs. 
before storing. 
The gas liberated in the above cases consists almost entirely of 
methane with a very slight amount of CO, and no more tlian doubt{u! 
traces of CO and heavy hydrocarbons. No hydrogen could be detecied 
by the palladium fractional combustion method. Whether this cas 
may properly be considered as volatile matter due to decomposition 
of the coal or whether it is held in the coal as such by occlusion or 
absorption cannot be decided without further study. The fact that 
the oxygen of the air surrounding the coal is rapidly absorbed wit)- 
out forming CO,, indicates a change of composition in the coal. By 
comparision of the analyses at the 10-day period from dry and im 
mersed coal it may be seen that more methane has been formed by. 
the dry coal, since the gas sample in this case represents a larger 
volume of gas. It is reasonable to suppose that a larger quantity of 
gas escaped between the mining of the coal and the starting of the 
experiments than was measured during the experiments. The meas- 
urement of the quantity of gas formed is therefore of little value. 
The gas pressure in case of No. 23, immersed, reached at one time 7 
inches of mercury. . 
Volatile Matter at 105°.—A series of experiments conducted primar- 
ily for direct weighing of moisture driven off from coal at 105° yielded 
results incidentally which showed the extent of the loss of substances 
other than moisture. Ten grams of air-dried, powdered coal in a 20 
em. copper boat were heated at 105° im a current of dry air in a glass 
tube. The gaseous products passed out of the tube into a train con- 
sisting of two CaCl, U-tubes, a tube of soda lime and a U-tube con- 
taining platinized asbestos at 300°, preceded and followed by a bulb 
of clear lime water. A blank test in which 5 ce. of natural gas (94 
per cent. CH,) mixed with 95 cc. of air were passed through the 
apparatus gave a very distinct precipitate in the second lime water 
bulb, while a blank with air alone showed none. The following 
results were obtained with three typical coals. 


Sample mined 28 days 


TABLE II. 
Coal Timeof Lossin Moisture COs Hydrocar- 
No Drying. Weight. Weighed. Weighed, bonsor CoO. Remarks, 
16 2 hrs. 0.46 0.62 0.01 None. 
16 2 hrs. 0.46 0.60 0.00 Faint trace. 
16 4 hrs. 0.45 0.68 0.01 Faint trace. 
16 2 hrs. 0.53 0.66 ate ES ae In nitrogen. 
23 2 hrs. 2.06 2.44 0.06 
23 2 hrs. 2.15 2.55 0.04 Trace. 
23 4 hrs. 2.07 2.69 0.19 Considerable. 
23 2hrs. ee ee. Oe ee ee ccadee In nitrogen. 
5 2 hrs. 9.14 9.53 0.36 
5 2 hrs. 8.94 9.00 0.30 Faint trace. 
5 4 hrs. 9.36 9.93 0.46 Trace 
5 2 hrs. 9.23 9.13 AS OE ee In nitrogen. 
Coal No. 16: Pocohontas, W. Va....Official moisture. 0.47 per cent. 
Coal No. 23: O’Gara, Saline Co., 
Tils. ..-. Official moisture. 2.30 per cent. 


Coal No. 5: Sheridan, Wyo. ‘Gub- 

bituminous) ......... Official moisture 9.40 per cent. 
It may be seen from the above results that a slight amount of carbon 
dioxide is produced by drying the Illinois and Wyoming coals at 105° 
for two hours (whether in air or in nitrogen), but only slight traces 
of hydrocarbons or carbon monoxide. The direct moisture weighings 
in air and in nitrogen show that oxidation of the coal] has occurred 
to the extent of 0.4-0.5 per cent. (as increase in weight of coal). The 
direct moisture weighed is greater in almost every case than the 
official moisture (determined at about the same time). 

Volatile Matter at 500°-1,100°,—In studying the nature of the 
volatile matter at the medium and higher temperatures (500°-1,100 ) 
two sets of experiments were run, using a different apparatus in each. 
In one (see Fig. 2) a small sample (10 grams) was heated in a platinum 
retort suspended in an electric resistance furnace maintained constant 
at the desired temperature, the gases evolved being collected by dis- 
placement of water in a bottle. 

No attempt was made in this set of experiments to duplicate tie 
mefhods or results of industrial practice. The apparatus was designed 
with the idea of maintaining definite and controllable conditions 
which would yield results comparable with each other in experiments 
on different coals. The other set of experiments (see Fig. 1) was run 
on a somewhat larger scale, heating 400 grams of coal in a cast iron 
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yee Srtgrainns ~ ony he F er = 104 days; hence the 
analysis aod mone was found 


6, Hydrogen tested for, by palladium method. 
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caiculated, except in that water, ammonia, carbon dioxide, hydrogen sulphide and gas being 


collected in appropriate absorption apparatus and measured. Owig 
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fia2 APPARATUS [OR THE PRODUCTION 
or Coat Gas AT DIFFERENT TEMPERATURES. 


to the heavy nature of the retort and the large sample of coal the 
temperature in the coal could not be varied as easily in these experi- 
ments as in those using the platinum retort. Accordingly one set of 
conditions was adopted approximating as nearly as possible those of 
industrial by-product coke oven practice, and a number of typical 
coals compared under these conditions. The object was rather to 
compare the different coals with each other under this set of con- 
ditions, than to determine absolutely the industrial by-product yields, 
and further to determine the composition of the volatile matter from 
different coals under these conditions. 

The coal, crushed to buckwheat size, was placed in the inner end of 
the retort, a 10 cm. layer of coke added and the retort made tight, 
The furnace having been heated to 1,050°, the retort was introduced 
and the by-product apparatus connected. The heating was continued 
until gas practically ceased to be formed, usually about 14 hours. 
The temperature in the interior of the coal rose to 700° in 25-30 min- 
utes. The mixed tar and aqueous liquor after being weighed in the 
absorption vessels was washed out with a measured amount of water. 
The mixture was separated for determination of water, first by de- 
cantation and then by distillation of the tar; the water was measured 
and the aqueous liquor then distilled for ammonia. The carbon di- 
oxide and hydrogen sulphide were absorbed in a strong solution of 
potassium hydroxide, on which blank determinations had been run, 
the carbon dioxide was determined by evolution with acid and the 
hydrogen sulphide by titration with iodine. The gas after passing 
through a meter was collected over water and analyzed. The follow- 
ing results were obtained on four typical coals : 


TaBLeE III. 
; ae 

c S 8 .-#8g8¢ 35° 

z Coal 2 8 seat 5. ig ane 
Si Sk BREEZE § = SEERE 
33. No. 16. (Pocahontas)... .. 79.1 7.2 1.0 18.2 0.44 0.08 10,180 

34. No. 16. (Pocahontas)... .. 79.1 7.2 1.5 12.5 0.43 0.06 9,210 

15. No. 8 (Connellsville)*..70.0 12.5 COR sss es COR 

3%. No, 3 (Connellsville). ..73.5 14.4 25.0 0.71 0.28 8,650 

31. No, 23 (O’Gara, Ills.)....63.1 12.3 11.0 26.4 1.20 0.47 8,400 

32. No. 28 ee Tis.)....68.1 11.5 10.3 24.1 1.19 0.44 8,400 

4. No. 11 (Sheridan. Wyo.) 45.0 6.8 29.0 29.1 8.03 0.10 7,740? 
37. No. 11 (Air-dried)....... 52.9 5.3 19.0 28.2 8.62 0.12 8,540 
38. No. 11 (Air-dried)....... 53.1 5.6 19.0 25.1 8.20 0.10 7,790% 





Includes moisture of coal. 
600 g. coal use i in this test; rate of heating slower than in other tests, 
Calculated to CO z-free basis, 


Volatile Fixed 
Coal Analysis. Moisture. Matter, Carbon. Ash. Sulphur. Nitrogen 
Wincor she veces 1.16 20.76 74.90 3.18 0.61 1.07 
| eee 1.18 30.64 60.30 7.88 0.95 1.23 
MO LGk we sos cee 7.07 30.37 53.80 8.76 1.48 1.27 


11 (Air-dried).11.45 38.83 44.65 5.07 0.45 1.32 
11 (As rec’d.).21.96 34,25 39.22 4.57 0.39 1.18 


Analysis of Average Gas from above Tests. (Calc. to Air-free). 


Test. Coe. CeHs. CHa. Co. tie. Be Ne. 
Saeee sao 0.3 1.5 3.1 26.0 69.0 0.1 
ee clea 0.3 0.7 3.3 26.8 66.5 2.4 
pS OE 0.5 1.5 2.0 5.0 28.3 55.4 7.3 
SP isa mas 1.8 LZ 5.2 26.4! 60.4 4.5 
en 0.1 1.7 1.3 7.3 29.7 56.2 3.7 
> ee re jy 1.8 7.5 22.8 57.3 9.5 
, eee hae Sete 14: 47.8 18.17 54.0 7.5 
ae OR alae F 13 21.2 21.4 51.6 3.3 
asi -s Saeet Ree 15 21.6 23.7 47.0 5.1 


On the basis of the above results the composition of the volatile 
producis may be stated in the following percentages of the coal as 
used : 

TaBLE IV.— By-Products from 400-Gram Tests. 


7. #8 lis 2 €& ¢- 3 sh fh 
a) eS ESes of cE - S = oAS ESS 
Oe ae 20.9 19.7 aa 1.8 0.37 0.44 0.07 . 1211.7 .a3 

Succes 28.2 S70. the: 46 636. 0.71 026 - 114. 38 
; ree 36.9 29.8 11.9 10.7 0.33 1.20 0.46 12.3 3.6 
Lee 55.0 33.0 6.8 29.0 0.388 8.03 0.10 10.7 7.0 
11 (AD) 47.0 35.5 5.5 19.0 0.385 8.41 0.11 13.6 7.5 


TaBLE V.— Relative Percentages of a and Inert Volatile. 

Coal No. 23. 11, 11 (AD.) 
Combustible volatile................. 18.9 22.7 24.7 17.6 19.2 
Inert volatile’ (not including moisture) 0.8 4.3 5.1 15.4 16.3 
The inert volatile matter in various types of coal has been calcu- 
lated by Parr on theoretical considerations as to the behavior of 
coal.’ Parr’s calculations are based on curves which smooth out the 
irregularities of Dulong’s calculation of available hydrogen from 
analytical data. Parr’s values for inert volatile are in most cases 
considerably higher than those shown by the above experimental re- 
sults. But the fact remains that the inert constituent of the volatile 
matter is a considerable quantity, varying in different coals and of 
importance in the differentiation of coal types. 

No definite conclusions as to comparative by-product yieids should 
be drawn from the above tests. They serve rather as indications of 
differences in behavior which require corroboration by a considerable 
number of parallel experiments. It may, however, be said that appa- 
rently the ammonia yield by this laboratory method is even iarger 
from the low grade coals of the interior and Western fields than from 
the high grade Eastern coals. The high yield of gas of thin quality 
from Pocahontas coal and its low ammonia and water yields accord 
with the results of commercial practice. In general the yield of tar 
is greater and that of gas less in the laboratory tests than in commer 
cial practice, which is due most probably to the slower distillation in 
the laboratory method and the unavoidable cooling of the furnace at 
the start by the cold iron retort. 


TaBLE VI.—Average Results on 10 Grams of Air-Dried Coal. (Ten 
Minutes Heating.) 


» = | 


— Tar Water Gas —Gas Composition (Calculated to Undiluted Gas )-.. 
Coal, in Coal. Pr..Ct. Pr.Ct. (ce.) COg. Ium. CO. CH4. C2Hs.8 He. Nz. 
Ten Minutes Heating at 500°. 
DO aks: deen 2 OS Be ovine, CBO Ge  F@......,. BO 
Se ees OOM Seas AOS eben. cace FLO" 


Ten Minutes Heating at 600°. 


8 441 49 32 190 63 82 5.9 36.9 23.7 2.0. 17.03 

1 440 6.8 18.0 -173 15.7 7.0 14.4 19.0 22.2 2.8 18.9? 
Ten Miuutes Heating at 700°. 

8 5862 11.0 3.5 5883 3.0 7.2 5.4 44.1 17.7 13.5 9.1 

ts 98 4. A RS. BL TT OE... 1.1 12.0 

5 580 8.2 18.5 1,020 28.8 3.7 20.0 186 68 15.1 7.0 

6 599 42 419 675 19 44 3.9 44.4 16.1 28.5 0.8 





1. Includes 20, wat Ry cent. CH, + 6.0 per cent. C2H¢ calculated as described below under 
methods of gas 


2, Calculated to COg-free basis. 
3. eabapee sehtndiocae cent, CH, + 3.2 per cent. CeH¢ calculated as described nites under 
methods of 
4. Difference between average coke yield and ‘00; therefore includes moisture. 
5. Total Ley minus moisture. 


6. Does not ude moisture or free nitrogen of gas. Values obtained by difference be- 
tween volatile Ceithoat moisture) and tar + gas + H;,S. 


7. This Jourcal, 29, 5°5, and Bull. No. 3, Uinois State Geol. Survey, 1906. 


®. Includes all ot Mater yoeedipe hydrocarbons calculated as C2H6, See description of 
gas analysis methods below 





9. Includes small amount of air. 
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Ten Minutes Heating at 800°. Gas Yield: 

. (cc. per 10gms.). 8 162 233 176 668 522 560 1,400 | 35 

3 687 12.6 4.5 1,375 1.5 5.5 6.9 24.9 12.1 33.1 16.0 Gas Composition :! 
1 680 9.3 13.9 1,251 38 3.8 16.0 27.7 61 33.7 8.9* eahaesh ed 30.0 6.7 5.7 64 3.2 2.6 3.3 1.8 1.9 
5 7.9 19.1 1,780 19.8 2.7 214 141 40 30.0 8.0 a teseeees os op 4 ~ oe - “9 ot 2.7 
te stank : q ; < ' f . , 93 
16 .... 65 241,590 12 34 48 244 116 43.2 11-4 eae cc et Bh G2 GGUS v8 71 
° Deiat acts 6.5 17.2 56.4 37.0 69.0 27.0 36.3 30.0 i998 
Coal Analysis. C,H? 1 70 32.4 140 246 4.5 27.5 21.2 102 i4o 
Moisture. V.M. F.C. Ash. ake ecg wk as 0.0 5.4 0.6 0 3.5 20.8 161 30.8 35.3 
3 1.10 30.67 60.35 7.88 Connellsville, Pa. N: ae x 17.8 18 11.0 140 80 8.4 -10.3 164 
1 7.67 30.38 54.32 7.63 Ziegler, Ills. * | SS = 50.0 5.6 8.9 6.0 1.9 ere cess 49 1.7 
5 915 39.93 42.92 800 Sheridan, Wyo. Tar per cent. .. ... 4.88 4.98.... 120 10.1 .... 129 194 
16 0«=— 0.35) = 20.93) 75.51 3.21 Pocahontas. W. Va. Water percent.‘..... 3.44 3.03.... 3.8 3.2 44 47 
Particular attention should be drawn to the wide variation in car-| Smoke Formation and the Composition of Low Temperature Gases 





bon dioxide, carbon monoxide, and water of constitution produced During Early Stages of Heating.— Bornstein’ has examined the 

by the destructive distillation of the different coals. gases and tars obtained by distilling German bituminous and brown 
Experiments on 10 Grams of Coal.—The series of tests in a platinum ;°°#ls at low temperatures (up to 450°). The gas he finds high in 

retort on 10 grams of coal at various temperatures is not yet com- carbon dioxide and in the homologues of methane ; .the tar carries no 

pleted, but has yielded sufficient results to show their approximate S°lid aromatic hydrocarbons. 

agreement with those obtained on 400 grams of coal and also to indi- TasLe [X.—Coal No. 1 (Illinois) 10 Minutes Feriod. 

cate the composition of the gas produced from different coals in the Test No. 59. 69. 7, 62. 63. 76, 83, 

early stages of heating at low temperatures. A thermo-couple was ee - . 500 600 600 700 700 800 800 

inserted in the retort so as to determine the temperature under the emp. of Coal: 


2 MMR i. ise’ 70 70 60 one 95 75 ek 
surface of the coal itself. The tests were run in an atmosphere of A, ea 85 85 mis 160 150 150 120 
nitrogen which was passed through the retort until the exit gases Fa POY 125 170 135 250 230 mee .... 
contained less than 1 per cent. of oxygen. The tar was collected in 4M ates vo poo oe 315 410435 
two 6-inch tubes of absorbent cotton heated to 100° and also weighed - “Stee a 340 380 yo oan aad A 
on the neck of the retort. The water was collected in a 5-inch calcium 7“... 270 380 870 470 480 610 605 
chloride U-tube, and always contained a slight amount of light oil . ; : peter tn ~ = oo md a = 660 \ 
driven over from the tar, causing an error of 1 per cent. or less. an Gentes 395 445 435 550 540 670 ~ 
-TaBie VII.—Average Resulis on Total Gas from 10 Grams Air- Gas Yield: 
Dried Coal. _(cc.per10g). 90 175 171 485 456 1,224 1,280 


Gas Composition:* 
1 








Highest Gas Composition (Caiculated to Undiluted Gas). OOS ic xvs ie 14.8 15.6 15.7 8.7 8.3 3.7 3.9 
Coal. = in Coal, oe) ‘OOg. ium ©O. OBy. CoHy.1 Hy. Nz. CO, ...5+. 0.0 4.0 13 «3.0 3.0 2.1 1.0 
3.... 500 300 150 112 53 52 45 325 0 413) CHL... --. 00 28 5.9 25 19 16 28 
1.; 500 390 130 21.0 5.6 183 164 148 0 289 SED vate 34 vs 5.3 12.6 16.2 14.1 13.2 16.7 15.3 
3... 600 474 68 34 5.7 58 412 189 109 146| CH, . 80. BS MS OD HO MT 
1.... 600 480 535 67 43 189 341 136 142 132|  O,H,’...... --- #16 2.9 0.0 0.0 6.1 
3.. 700 589 1,220 2.7 3.8 58 362 12.9 27.0 12.1 ie daa cbse 0.0 4.6 0.9 0.9 1.3 33.7 
B 700 585 978 5.7 8.6 19.1 30.0 7.7 241 98 N, asia ota bt 34.9 . 6.2 197 4.7 7.9 vat 7.8 
i, 700 604 1,300 20.4 3.3 20.2 22.4 5.3 224 5.0 , Fee 37.0 9.0 3.1 6.1 5.4 1.2 1.7 
16. 700 617 1,18 13 32 48 420 100 32.9 5.8 4M, PON Se ee age Syn ~e 
3.... 800 705 1,723 20 43 7.0 36.0 9.5 38.1 3.1|Tarpercent.’.. 6.84 7.5 Sr 8688... 
1.... 800 685 1,550 3.6 3.0 15.7 27.1 5.0 38.5 7.1| Waterpercent.*- oe, ° wey eee ° gee 
3... 900 812 2,080 1.1 47 7.2 25.2 7.1 52.0 2.7| From our results given in Table VI. and in different form in Table 
3 900 830. 2,750 13 48 7.8 27.1 $3.4 52.6 3.5 7: ‘  . 
- 5 . . . : . : - IV. it may be seen that the low temperature gases are high in illu 
1 Fe 900 811 2,335 2.2 3.0 14.5 20.7 6.0 48.7 4.9 ‘ . . 
i. 900 832 2,380 25 26 14.0 218 47 47.9 5.5 minants and the higher homologues of methane, and low in hydrogen. 
3... 1,000 922 2,900 11 43 5.9 244 3.0 56.0 5.3 Comparing the four coals at 700° (565° in the coal) where the gas 
1.... 1,000 920 2,700 25 36 144 181 3.9 52.6 4.9 , begins to be formed in considerable amount, the Connellsville is the 
. +o: 2,000 920 3,650 9.9 43 212 117 3.8 44.2 4.9' richest of the four coals in illuminants and heavy hydrocarbons and 
5... 1,070 990 2,700 12.8 1.7 17.7 14.4 4.8 42.1 6.5) - ’ 3 . 
16.... 1,000 920 3,230 04 36 44 22.5 32 61.8 41 , the Pocahontas the highest in hydrogen. The high carbon dioxide 
3.... 1,100 1,010 3,530 10 49 7.0 21.5 3.8 58.2 3.6, and carbon monoxide from the Illinois and Wyoming coals accords 
1.... 1,100 a 3,120 1.7 3.7 13.9 18.9 4.2 54.6 6.0) with other experiments on these coals. The tar at 700° is greater also 
a i oe 859 3500 a - ‘aa -s “ a. 9 in the Connellsville coal. The smokeless character of the Pocahontas 
| 


coal may be connected more or less with the presence of considerable 
The results given above in Tables VI. and VII. are in most cases hydrogen in its gas at low temperatures, since the low ignition point 
_ averages of two or more parallel tests at each temperature. The fol- ' of hydrogen tends to assist in the burning of other gases present. 
lowing tabular statements show the detailed results of separate tests, TaBLe X.— Ten Minutes Period: Coals No. 5 and 16. 
and from these the averages given above were compiled : Coal No.5 (Sheridan, Wyo) Coal No. 16 (Pocahontas, W. V1.) 


“—™ 


. . Taste VILI.—Coal No. 3 (Connellsville, Pa.) 10 Minutes Period. oe 16 = 303, 6 

















Furnace Temp. 700 700 800 800 700 700 800 800 
Test No, 66, 70. 72, 75. 64. 65. 67. £0. 8&6. Temp. in Coal : 
. Furnace Temp.. 500 600 600 600 700 700 700 .800 800 gins goere in 
Temp. of Coal ee 190 310 
a nse 50 65 50 55* 7 80 85 125 70 tee ks 30C 430 
be RR 80 125 130 75 180 175 180 215 250 | ee ae NS 360 495 
|! Aer 140 200 225 150 300 300 300 375 385 ie sie tees s 430 530 
4 ** .......180 255 300 230 $80. 3870 9880 445 450 a re 480 550 
on swan 225 325 345 275 480 415 430 510 520 Pe aes 530 570 
Bese est 260 370 385 3815 463 460 460 EES Rie acedes 550 565 
7 ‘* ..ccce. 285 405 408 860 590 485 487 610 590 | BIR: 568 585 
8 ** . .....305 425 430 3880 510 510 507 655 650 ey ee 580 599 ” 
9 ** .......825 440 445 400 585 530 540 680 675 7 
Wp i ne 3385 455 452 415 565 555 565 695 679 1. Calculated to undiluted gas. Oxygen assumed to be present entirely as air. 





2. Thermocouple accidentally placed somewhat higher than usual. 


8. Includes all higher paraffine hydrocarbons calculated as C2H.. 
1. Includes all higher paraffine hydrocarbons calculated as C2He. 4. Separate tests from above gas tests. 


2, Special test, heating neck of retort to redness. 5. J. Soc. Chem. Ind., 25, 5*8, 213 (1106) ; J. Gasbel, 49. 627, 648, 667 (1906); Z. anyrw. 
8 Special teston 10 grams running in air instead of in nitrogen. Gas contains | | Chem., 17, 1520 (190%). 

per cent, oxygen and very little more COg than in corresponding test run in nitrogen, 6. Calculated to undiluted gas. Oxygen assumed to be due to air. 
4. Special test, heating gradually during 50 minutes. 7. Inchudes all higher paraffine and hydrocarbons, 

5. Approximation of official volatile determination, heating : g. for 7 minutes. 8. Separate tests from above gas tests. 
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Gas Yield: 
‘ce, per 10 g.).. 


1,020 


‘tas Composition :* 


Tar, per cent... 
Water, per cent. 


SCH DROW 


8.50 7.83 
18.0 18.9 


1,780 


he 09 — 


w 
DS ie me eS 


SOSH R OND 


7.80 7.95 
19.4 18.8 


oO 
~j 
or 


ne > 
OUP ODDS 


4.19 
1.93 


1,590 
1.2 
2.1 
1.3 
4.8 
24.4 
11.6 
43.2 
11.4 
6.15 6.74 
2.58 2.19 


1, Calculated to undiluted gas; oxygen assumed to be present entirely as air. 
2. Includes all higher paraffine hydrocarbons calculated as CoH¢. 


From Table XIV. and the curves in Fig. 3 the bearing of these 





results on smoke formation may be seen. The smoke producing ccn- 
stituents of the volatile matter are here considered as including tar, 
and the heavier hydrocarbon gases: Benzene, ethylene and homo- 
logues of methane (calculated as C,H,). While at 440° (in the coal) 
the Illinois coal (and probably also the Wyoming) has produced more 
smoky gases than the Eastern coals, at 565° and higher the Connells- 
ville produces much more. This accords with the finding in practice 
of greater difficulty in burning coals of the Connellsville type with- 
out smoke. 


TaBLE XIV.—Absolute Quantities of Smoking and Non-Smoking 
Products in 10 Minutes Heating. 10g. Coal.' 















































Smoking Products, 
Temperature. Non-Smoking Gases (cc.). 
Coal No. Gas (ce ), 
Tar 
Fur- | Coal Cent. 1um| ane, brotal 
_ 4 um oat, ‘otal.| COg.| CO. |CH,4.| Hg | Total. 
p RR: 500 | 3385... 0 0.6) 0.6) 2.4! 0.5) 0.5 0 3.4 
p SES: -| 500 | 325... 0 0.0} 0.0} 13.5) 4.7) 7.2 0 25.4 
Sian 600 | 441 494 16 | 46.0) 61.0) 12.0) 11.0] 71.0 4 98.0 
Lewin 600 | 440 6.8 | 12 | 39.0) 51.0) 28 0} 25.0) 33.0 5 91.0 
beer aon 700 | 562 | 11 0 | 42 |103.0/145.0; 18.0) 31.0/256.0| 78) 383.0 
Lisa 700 | 545 7.8 | 24 0.0} 24.0} 40.0) 64.0/281.0 5| 391.0 
| eee 700 | 580 8.2 | 38 | 69.0/107.0/294.0)/204.0/190.0) 154} 842.0 
16.044. 700 | 599 | 4.2 | 30 /109.0)138.0! 13.0) 27.0,300.0 192 | 532.0 
Fe res 800 | 687 | 12 6 | 76 |166.0 242.0) 21.0 95.0, 343.0 458 | 917.0 
Eee .| 800 | 680 9.3 | 47 | 76.0:123.0 47.0/200.0 346.0 420 |1,013.0 
Guiccun 800 |..... 791 48) 72.0 120.0/355.0/381.0,254.0 534 |1,524.0 
1655304 800 |. 6.5 | 54 186.0 240.0 19.0 77.0,390.0 691 |1,177.0 








Methods of Gas Analysis.—For the determination of CO,, C,H,, 
C,H,, O, and CO the well-known apparatus of Hempel was used. 
For benzene, sulphuric acid (specific gravity 1.84) was the reagent 
used, as recommended by Morton.’ For ethylene (or total illuminants) 
fuming sulphuric acid (specific gravity 1.53) was used in a double 
pipette provided with glass beads; and for carbon monoxide, an 
ammoniacal solution of cuprous chloride (according to Winkler’s 


1. Compiled from results given in Table VI, 
2. This Journal, 28, 1728 (1908). 





formula’) for which three double pipettes were used successively on 
each sample. 

Hydrogen was determined in most cases separately by fractional 
combustion over palladium asbestos as recommended by F. C. 
Phillips.? Palladium black was precipitated upon acid washed, 
ignitéd asbestos, by the action of alkaline sodium formate upon 
palladium chloride solution, and the product then washed, dried and 
ignited at a moderate red heat. A mixture of the gas residue and air, 
equivalent to a hydrogen-oxygen ratio of not more than 1:2 by 
volume, was passed slowly over the palladium in a small U-tube 
maintained at about 50° by a water bath, and the contraction meas- 
ured. According to Prof. Phillips, hydrogen is completely burned 
under these conditions and hydrocarbons are not affected. We have 
verified this statement by tests with pure electrolytic hydrogen and 
with natural gas (testing for CO, formation). 

Methane and its higher homologues were determined by the slow 
combustion method of Winkler as modified by Dennis and Hopkins. * 
The combustion pipette was of glass, the platinum spiral was heated 
by a direct current of 120 v. 6-8 amp. and in order to assist in the 
combustion and reduce the necessary temperature a few threads of 
platinized asbestos were inserted in the platinum spiral. The con- 
traction and carbon dioxide formed were measured. 

Hydrogen having been separately determined, the contraction due 
to its combustion is known and may be subtracted from the total 
contraction obtained by the complete burning in the Winkler pipette. 
The remainder is contraction due to the burning of hydrocarbons. If 
we assume only two hydrocarbons present, viz., methane and ethane, 
and know the contraction and carbon dioxide formed from their com- 
bustion, we can calculate their amount as follows : 


1 volume CH, gives, on burning, 1 volume CO, and 2 volumes con- 
traction. 
1 volume C,H, gives 2 volumes CO, and 2} volumes contraction. 


Therefore, 
, ae 
contraction found — 2CH, + 24 C,H,. 


A 
CO, found — — CH, + 2C,H,. 


Vv 
Solving for CH, and C,H, : 
CH, = 1/3 (4 contraction — 5C0O,). 
C,H, == 1/3 (4CO, — 2 contraction). 


Values thus obtained for the higher homologues of methane must 
be considered as merely approximate, since several compounds are 
probably present whose average composition is uncertain. In case 
the higher homologues include others beside ethane (C,H,) their total 
percentage will be less than the above calculation shows. 

Compos.tion of Gas Formed in the Official Volatile Determination. 
—By means of a thermocouple inserted through the lid of the crucible 
until it rested under the surface of the coal, a measurement of tem- 
perature in the coal was obtained during the official volatile determi- 





nation ina platinum crucible. 

TaBLE XV.— Temperature During Official Volatile Determination. 
Time in Minutes. 

Coal. ae 4 ee oe a Rk 

Empty........ 300 500 670 750 770 780 790 795 799 800 800 

a 200 530 720 800 825 830 832 832 832 830 830 

BU Bigipe 300s 180 420 570 750 820 835 837 839 840 839 


In order to determine the composition of the gas formed during the 
official volatile determination, two tests were run in the platinum 
retort on 1 g. of coal for 7 minutes at temperatures corresponding as 
nearly as practicable with the above. The retort was filled with 
nitrogen. The results are given at the end of Table VII. 

An attempt was made also to measure the tar and water formed in 
the official volatile determination, but on account of the analytical 
difficulties in collecting these products from so small a sample of 
coal (1 gram) concordant results have not as yet been obtained. 

There are given also in Table VII. the results of a special test on 
Wyoming sub-bituminous coal (No. 5) in which the heating was very 
gradual. A smaller gas yield by 25 per cent. was obtained and a gas 
of higher carbon dioxide but lower illuminants than in case of rapid 
heating to the same temperature. 

Calculation of the Heat.Value of Coal from its Ultimate Analysis, 
—The experimental results given in the preceding pages show con- 
clusively that in the process of breaking down under the influence of 


oe 





1. Winkler, Technieal Gas Analysis. 
2 Amer. Chem. J., 16, 164 16°. 
3, Hempel, Gas Analysis (Tranel. of 3d German Ed.), p. 138, 
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heat the coal substance gives up its oxygen partly in the form of car- | conclusion. The figures demonstrating this point are given again be 
bon-oxygen compounds and partly as the hydrogen-oxygen com- “ in more compact form. 


pound water. Some recent work by Vignon in Europe supports this 





1, Bull. Soc. Chim. (4), 3, 109. 


TaBLE XI.— Total Gas from 10 Grams Air-Dried Coal.—Coal No. 1.— (Ziegler, Ills.) 




























































































ae 60 71 78 | 68 81 85 93 88 97 90 99 
Furnace temperature..... ..........+++0e00: 500 600 600 | 700 700 800 800 900 | 900 | 1,000 | 1,100 
Temperature of Coal: 2min.... .......... : 85 115 85 | 155 150 caine 230 340 450 570 84U 
Sys, ¢ pe OSA Pe 175 280 175 | 320 360 500 470 660 700 820 970 
a di eRe Ee 220 390 300 | 445 470 600 600 755 807 905 1,025 
“ 2 Oc ia ales Winipc'9 4-6 aa 265 435 370 520 520 650 660 790 832 920 1,025 
ee 4 Reo ecacks 000 tec 330 462 410 550 550 670 681 797 825 915 1,026 
ie 2 meer” aeateese ete hee 375 487 457 578 572 675 689 789 822 912 1,020 
“ 3 ee. Siguiees. we dedes 390 490 469 580 575 679 689 785 820 910 ae 
e _ Sh gee Set Spe 390 490 470 582 579 676 691 788 821 900 “Se 
* ne SF be conte s nectiape 390 485 470 583 578 672 690 785 810 cane i» 
ne = a re Pee 390 485 469 588 580 679 689 Ga 815 aie babes 
* ead Se ERE 390 490 468 588 575 679 690 ‘ aca age 
“3 tg yg Ee pase 2 bipkeg 5 a 590 579 > “oa Bie. 
Gas Yield: (cc. per 10 grams)........... o ween hss ee 570 500 965 990 || 1,500 1,600 | 2,290 (2,380 | 2,700 | 3,120 
Gas Composition’: CO, .............ccscccees 20.0 6.4 7.0 5.1 6.2 3.4 | 3.7 2.2 2.5 2.5 1.7 
Se. SRE an te | 8S 2.2 24 | 1.6 15 | 20/138] 12] 10 
ze Ak, Se IRR GER RRS i 5.6 | 2.0 | 1.6 9 1.7 | 18 12 | 15 | 18 | 24] 27 
. Pe EE Con snd. Ve iohe’ ov hniings 13.3 | 143 | 134 | 22.0 | 16.0 | 160 | 15.3 | 14.8 | 14.1 | 144 | 14.9 
* By Revodeckscayd duerceks 16.4 | 392 | 299.0 | 344 | 255 | 238 | 30.3 | 19.8 | 22.0 | 181 | 13.9 
ts : Cc H,' hess T00s cage bees s Me 14.8 10.6 16.5 7.7 7.6 4.8 5.1 6.9 48 3.9 4.2 
se Fee be iinbkesenhexduess cova ..-- | 11.9 | 163 | 21.9 | 26.0 | 404 | 866 | 49.1 | 48.4 | 52.6 | 54.6 
3 Dia, GIRrn a0kAt ts ob hssemmave=ie 2.9 | 1836 | 132 | 58 | 4.5 | 82 63 | 42156 | 49 | 6.0 
1, Test run in air instead of in nitrogen. 2. Calculated to undiluted gas. Oxygen assumed to be present entirely as air. 
8. Includes all higher paraffine hydrocarbons calculated as CgH.. 

TaBLE XII.—Coal No. 3 (Connellsville, Pa.) Total Gas. 
tdi) a's Sanbaals ch ycacdwadewh ccul 61 74 79 84 77 82 87 94 89 92 106 
Wurnace temperature.............ccsseecesas- 5v0 600 600 600 700 700 800 800 900 | 1,000 | 1,100 
Temperature of Coal: 2 min................. 105 130 100 75 140 155 285 385 450 600 600 

FR poe Hb Bos buss abasic 210 290 240 | 260 340 370 460 535 630 740 880 
a = eer aches hig temkawed 280 385 360 360 440 4565 550 isis 720 905 1,010 
re 3 BS" tax pbhtadtesuaae 320 415 410 405 490 498 655 se 800 922 | 1,005 
~< “st _. Sage EE Set oa 347 435 438 435 555 550 685 708 812 918 999 
vd - Ma ce heubschais ties edinnan 375 470 483 478 579 572 692 711 803 913 | 1,000 
“8 sg ES haaeey ovale ah anew 384 465 477 472 582 578 692 714 801 905 sheep 
ots us Oe ee id wae ahinad 392 460 473 474 580 575 691 Se Ribdes 914 Sete 
wy - i? nog waaneduie. eee 390 462 475 475 590 575 690 719 if wav yee’ 

ef 4 ES ‘Gis. chk hawk ° 890 462 475 477 578 588 688 re sien 3 
, cre SUS Te vain wemiin dened 390 465 479 479 590 580 692 scp Sh seas 
ue m3 Be aI ee aes WR eS ES ) IE MTV 690 | .... ae St 
Gas Yield: (cc. per 10 grms.)................ 150 443 730 705 1,280 | 1,160 1,685 | 1,760 (2,080 | 2,900 | 3,530 
Gas Composition': CO,.......... stnitecsteel sidan ies 11.2 3.0 3.7 3.4 3.2 2.2 1.7 2.2 1.1 1,1 1.0 
1 ss Sidincevr au nakhons cdaiceics 4.1 nines 3.7 1.8 ar T° esns 2.5 2.1 23 1.5 1.3 
“ eae Se Wee 12 | 356 | 20 | 40 11 | 86 20 | 19 | 24/| 28 | 386 
. oe Rad suk ss0Woedaeksteees 5.2 60 | 60 | 40 | 48 | 58 6.9 7.1 | 7.2 5.9 7.0 
. " Siakiintbes aidcleihkee didi ine nik’ 4.5 56.4 35.3 | 32.0 | 32.9 | 39.5 35.0 37.0 | 25.2 24.4 21.5 
“ ee Oe $2.5 | 17.0 | 228 | 17.0 | 144 | 11.4 11,0 | 80 | 7.1 3.0 3.8 
Len MEeens Gules savieeecind 0.0 | 28 | 17.2 | 138 | 269 | 27.0 | 385 | 37.6 | 82.0 | 56.0 | 582 
“ igh << ER pa we} 418 | 97 | 98 | 245 | 18.9 | 105 264-644 2 5.8 3.6 

1. Calculated to undiluted gas. Oxygen assumed to be present entirely as air. %. Includes all higher paraffine hydrocarbons calculated as C2H .. 





TaBLE XIII.—WMiscellaneous Tests under Varied Conditions (Total Gas). 





Coal No. 1. 








Coal No, 13 (Poca.). 













RE as. SUC Si AWa spins 6 000 cuneate y 91 
Furnace temperature.... ... ..........0.05- ‘ 
Temperature of Coal: i min ................ 650 
- “85 Bn 86: Siw etnnanie 865 
sd ie Pt Me se adagnlonsdeee 865 
< fe ‘ M  sntihos enn sedans . uo 
29 $63 Sg Se 842 
“a ste wo oe pee aches daaress 840 
oe ie Oe THN Bebe Leese shan cess 
* ig SSS) tnbdam ves vd vationd see 
# x Diageo te 
” 29 RT i wig cL eeee| sees 
Fy 8a ti SIE SSE per 
as Yield: (cc. per 10 grams)................ 2,600 
Gas Composition’ : Co” hw hb Weed awseebscaaan 3.1 
“ We aicasnd sexs ours cet 1.3 
ss Saute tcekesinbénec dun 4.1 
ss : SSR Ce ey 15.6 
RENOWN. de Seaviccwied’ 18.0 
. Ms MEP cd ois ons c,0nd@ouedl 4.4 
i a, SERRE IR ee: 52.0 
Ain vis hn whoa dhccr mal 1.5 























Coal No, 3. Coal No.3 (Wyo.). 
98 95 108? 89 | 101 104 102 96 
’ : 900° 900° | 700° | 1,000° | 1,070 4| 700° 
600 500 sa ane Skee 110 | 125 
830 790 440 450 | 240 600 170 | 240 
850 835 560 | 360 790 240 | 380 
859 845 630 630 430 900 300 | 440 
850 843 690 wey 495 wit 370 | 490 
849 rat 760 720 530 410 | 510 
849 840 820 s 560 460 | 532 
ia 830 812 600 920 550 | 590 
sik 814 803 600 915 609 | 614 
ie | 811 801 604 903 680 | 610 
ee | fa 604 912 990 | 650 
wees | . esee 
2,500 | 2,750 | 2,750 | 2,080 | 1,300 | 3,650 | 2,700 /|1190 
3.2 1.7 13 | 11 | 20.4 99 | 128 | 1.1 
1.8 1.7 19 | 38 2.0 2.1 11 | 1.4 
2.0 3.0 29 | 24 1.3 2.2 0.6 | 18 
16.6 8.2 7:3 7.2 | 20.2 21.2 | 17.7 | 49 
20.0 | 29.8 | 27.1 25.2 | 22.4 11.7 | 144 | 436 
4.8 35 | 8.4 7.1 5.3 3.8 48 | 89 
51.0 | 50.5 | 52.6 52.0 | 22.4 44.2 | 42.1 | 321 
0.6 16 |. 35 2.7 5.0 4.9 6.5 | 6.2 
| 
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170 
280 
445 
492 
532 
552 
552 
600 
615 
620 
619 
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1,000° 
420 
620 
690 
740 
830 
892 


. © + ow 
©8: 23: && 


Co 
pEwoSearwrc 
OD 0S Ore OT 





1. Approximation of Official Volatile Method, 1 gram coal, 7 min, 


2. Ditto, slightly lower temperature. 


3. Top and delivery tube of retort heated to redness for 2-inch space, 


4. Slow elevation of temperature. approximating Somermeier’s modified method for voiatile . 
5. Calculated to undiluted gas. 


6, Includes all higher paraffines calculated as CzHs. 
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TaBLe XVI.—(All Figures are Percentages of Air- Dried Coal.) 


———_———Oxygen Relations in Volatile Matter 
Oxygen Compounds in Volatile Matter. | 


rt 








— 








Oxygenin Oxygen 
Water of in Dry 


— 


Water of “Oxygen in 


Coal. COz. CO. Constitution. CO aCOz. Constitution. Coal. 
No. 16 (Pocahontas) : 
400 g. tests ........ 0.44 1.21 0.2 1.01 0.09 3.18 
10 g. tests ........0.26 176 ees 1.21 Sees ieKs 
No. 3 (Connellsville) : 
400 g. tests ........ 0.71 1.47 $.8 2.01 2.93 5.23 
i Seer 0.64 2.14 ore 1.55 sé Sans 
Nee (O'Gara, Ills.) : 
g@. tests .......1.34 2.88 3.6 2.55 3.20 8.60? 
No. 1 (Ziegler, Ills.) : 
400 g. tests ........2.72 4.26 or 4.41 9.12 
10 g. tests ....... 185 486 ..., 3.75 bag 
No. 11 (Sheridan, Wyo.) (Air-dried.) 
400 g. tests .......8.60 6.90 7.5 10.19 6.67 16.63 
10 g. tests .... ...7.28 9.67 10.81 Kae Fon 


Dulong’s calculation of heat value from ultimate analysis assumes 
that all of the oxygen of the coal combines with hydrogen of the coal 
during combustion, thereby neutralizing, so to speak, the calorific 
value of hydrogen equal to 0/8. Dulong’s calculation, as is well 
known, gives in many cases less calories than are shown by experi- 
mental determination. These cases of discrepancy are usually medium 
and low ag coals, high in oxygen, which we have shown above 
give up their oxygen in large part combined with carbon instead of 
with hydrogen. 

By combining with carbon instead of with hydrogen in the coal the 
oxygen exercises less of an anti-calorific influence on the efficiency of 
the coal, since 1 gram of oxygen in combining with carbon to CO 
nentralizes & gram of carbon or 3,030 potential calories; with carbon 
to CO it partly neutralizes } gram of carbon, thus neutralizing 4 
(2,490) = 1,870 calories ; while 1 gram of oxygen in combining with 
hydrogen to H,O neutralizes } gram of hydrogen or ¢ (34,460) = 4,313 
calories. The anti-calorific influence of a unit of oxygen in forming 
CO, or CO is therefore approximately either 70 per cent., or 43 per 
cent., respectively, of its influence when forming water. 

In a paper before the Geological Society of Washington (Science 
27, 357, Apr. 3, 1908), David White has recently called attention to 
the uniform anti-calorific value of oxygen in coal, and has based 


partly on this factor a scheme for the classification of 

states that the negative value of 1 per cent. of oxygen in oo ie 
bituminous coals ”’ is probably 70-80 calories, or ‘‘ about twice as great 
as has been sup .”’ It is not clear to what supposition he refers, 


for Dulong’s calculation assigns a negative value to 1 per cen - 
gen of 4 x 1 per cent. of 34,460, or 43 calories plus the diluent effet 
of 1 per cent. of the coal, or approximately 65 calories, making a total 
of 108 calories, 50 per cent. greater than the value which White finds 
from experimental results. This excessive anti-calorific value for 
— in Dulong’s method we propose to explain in some degree b 
pe istribution of oxygen between carbon and hydrogen as set forth 
above. 

If we calculate the heat value of an Illinois coal (Ill. No. 19)? 
of a Wyoming coal No. 11‘ by Dulong’s formula Ba b Pr Bea 
based on the istribution of oxygen between H.O, CO and CO, accord- 
ing to our experimental results, the following values are found : 


Ills. No. 19, 
Composition (Water Free): te or 
SEES eee 6.16 5.56 
CLS cubase es ccoc cath 76.96 68.90 
Hydrogen .............-.+. 4.49 4.56 
PN iidinoccicesssisnh 1.52 1.51 
or awed SeaaeS 5 cheb «ve soci 0.52 0.51 
RN Wis betedscccce. om 10.35 : 
Calorific Ps a s seg 
ulong’scalculation........ 7,322 6,333 calories. 
Modified calculation........ ,453 6,524 1s ag 
Determined... .........000. 7,536 6,582 ‘ 


The formulas used for the modified calculation are the following : 
Iilinois Type : W. (calor value) = 8,080 (C — 0. x "6 
(H 0.063 Ae + 2.2508. . re nee 

yoming Type: W.(calor. value) = 8,080 (C — 0.1 
(H — 0.050 x O) + 2,25058. ' eau etsy: 
Summary.—1. It is shown that some coals liberate gas during stor- 
age, of a composition similar to that of natural gas, and that some 
coals, oe oxygen from the air during storage without 
er car - dioxide. 

. uring drying in air at 105° C. some coals 1 i 
i of nt ae oe wen coals take u pare ae 
siderable extent, but none of those tested sh i 
formation of combustible gases. ere 

3. The nature of the volatile products distilled from several coals 
at low temperatures in the early stages of heating is shown to vary in 
different coals in accordance with their smoke-producing tendencies. 

4. It is shown sSpmeweatelly that the volatile matter of coal com- 
prises a considerable proportion of non-combustible matter, varying 
with the type of coal. 


1, There isa bility of the formation of COyg in sligat 
= bpd ok —_ — the soni at a beginning 2 a poli yeh a f pop 
coal, there sho orm. all its ox 
gram ©Oz2, or 0.07 per cent. on 400 gra ns of coal. ee ee ee 
2. From analysis of Ills, 34 (U. 8. Fuel Testing Plant), a similar coal. 
8. From Ziegler, Franklin Co., Ilis. 
4. From Dietz, near Sheridan, Wyo. (sub-bituminous). 





5. The temperature in the coal during an official volatile determi- 
nation was measured and the composition of the official volatile mat- 
ter determined. 

6. A modification is suggested of Dulong’s heat value calculation 
for coal based on experimental results showing the distribution of 
oxygen between hydrogen and carbon. 
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ANSWERS TO QUESTIONS 15 AND 20. 


Question No. XV.—‘‘ What is the process adopted and standard for 
testing the candle power of coal gas? Would a ‘Knott Jet Photo- 
meter’ give as close a test as the process above referred to ; if not, how 
close, approximately ? 

‘Is 16-candle power for coal gas‘the most economical for the con- 
sumer, both for fuel and for light, used in mantle burners? Would 
a change from 16-candle power of coal gas, either lowering or raising 
same, favor the consumer for fuel and light, or would the above change 
benoit the fuel gas and be a detriment to the illuminating, or vice 
versa ?”’ 

ANSWER BY THE BUREAU OF INFORMATION. 


Thé use of any jet photometer for determining the exact candle 
power of any gas is not to be recommended. It is not even to be 
countenanced. Jet photometers do not measure the intensity of light 
at all, but simply rely upon the height of flame under a given pres- 
sure, or the pressure required to produce a given height of flame, to 
indicate the approximate candle power of the gas. That is to say, 
any jet photometers of the Knott type, in which there is a governor 
that maintains a constant pressure under the tip, an increase in the 
candle power of the gas is presumed to give an increase in the height 
of the flame. In some cases this is true, but in some cases this is not 
true. The height of the flame depends primarily on the quantity of 
air necessary to consume the combustible gases. An illuminating gas 
is made up of different constituent gases, each of these gases requiring 
a different quantity of air for its combustion. If the proportions of 
these constituent gases are changed, there will be a different quantity 
of air required ; therefore, a different height of the flame will result, 
without regard to candle power. 

In the case of a works using the same materials and producing a 
gas of the same diluent gases, such as hydrogen, marsh gas, carbon 
monoxide, ete., always in equal proportion, the amount of air neces- 
sary to complete combustion increases with the illuminating hydro- 
carbon gases and vapors present, and in such a case the jet photometer 
may be used to roughly indicate the increase or decrease in candle 


wer. 

The standard for testing the candle power of coal gas, or any gas, 
is by means of a bar photometer. The es, coated is referred to the top 
of page 478, ‘‘ Proceedings American Gas Institute,” 1907. 

The lower the candle power of coal gas the lower will also be its 
heating power. It is also an established fact that gas of lower heat- 
ing power will yield less light per cubic foot of gas burned when it is 
consumed in a Welsbach burner. Some articles by St. Clair Deville, 
published in the Journal of Gas Lighting, September 3 to September 
24, 1907, seem to show that the light yielded per cubic foot of gas in 
the Welsbach burner is about proportional to the heating power of the 
gas; for instance, a gas of 20 per cent. less heating power would 
yield, approximately, 20 per cent. less light per cubic foot of gas. 

From the on it seems that the heat value of a high candle 
power gas is higher than the heat value of a low candice power gas; 
the low candle power gas usually has a lower value to the consumer 
both for heat and for light than the high candle power gas, but the _ 
value of the gas to the consumer does not vary directly as the candle 

wer. 

The Bureau is unable to give any data showing a comparison 
between the Knott jet photometer and a bar photometer, but data is 
given herewith which gives the results of a set of tests which eet 
to standardize the Low jet photometer. The data shows how widely 
varying results are obtained with the jet when compared to the bar 
photometer. The burner used on the bar was Carpenter’s Metro- 
politan Argand No. 2. Unfortunately the time for carrying out 
experiments was so limited that the Bureau is unable to report a con- 
clusive set of tests, and the following figures are, therefore, to be 
regarded largely as a single set of tests, and so corresponding weight 
must be assigned to same. 


Question No. XX.—‘‘ How many pounds of water, at a feed water 
temperature of 60° F., can be converted into saturated steam at 150 
pounds gauge pressure per 1,000 cubic feet of water gas made, cor- 
rected to 60° F. and 30-inch barometer, by placing a tubular boiler on 
top of the superheater and passing both the blast gases and carburetted 
water gas through it, assuming a boiler efficiency of 75 per cent. and 
under reasonable assumptions of operating conditions? ”’ 


ANSWER BY THE Bureau OF INFORMATION. 


Because of the fact that the’most exhaustive tests of water gas waste 
boilers with which the Bureau of Information is familiar have been 





made by The United Gas Improvement Company, in the Philadelphia 
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An Attempt to Standardize the Low Jet Photometer. 





Mixed. Mixed. 
“~——, 





- — — —_--“—_ 
Bar Jet. | Bar. Jet. | Bar. Jet. | Bar. Jet. 
17.42 11.001 13.70 22.98 12.00)19.31 13.00/18.55 14.80 


. .00/18.50 
20.80 14.30/18.05 11,20/24.13 _ 13.80\10.72 12.20/18.89 14.60 

. -30 ‘ -50/20.19 12.50/19.41 14.60 
19.21 13.80|17.82 13.80/24.19  14.00)19.54 14.20/19.25 13.80 
20.74 15.80)15.68  12.60\24.55 16.50)19.51 12.30|19.29 13.80 
13.80/20.10 12.00)18.98 14.20 
12.80/19.73 13.80)18.51 11.20 
13.00)19.74 13.00|18.15 12.00 
11.40}19.47 12.80)18.38 14.00 
13.00)19.45 12.60)18.01 12.60 





13.70|18.98 12.80 
15.80 13.60|18.96 12.40 
14.20 15.10)19 13.20 
15.10 12.40/18 


12.00 
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works, the Bureau has taken the liberty of ing from that 

pany a > the question, the reply being formulated by Mr. 

pes ta y is answer is given as the answer-at-large to this 
on. . 

In comment upon this answer the Bureau wishes to point out that 
the above culculations fosroreaee conditions getting the least evapo- 
rating effect in a waste heat boiler, because a condition of operation 
is assumed which requires a smaller volume of blast products per 
ver ne feet of illuminating gas made than is generally lean in 

It is also assumed in the above calculations that the combustion of 
carbon monoxide from the erator will be complete in the car- 
buretter and superheater with the amount of air barely necessary. 
This, of course, is rarely done in practice, the tendency Slike to pro- 
duce more carbon monoxide than is required in the letekwork. 


It is also pointed out that by the addition of a third air supply at| street division of the old Gas Light and Coke Company since 1867, and 


the inlet of the-waste heat boiler, any over production of carbon - 
oxide in the generator blast gases can be assumed in the boiler, which 


thereby earns its title of being a waste heat boiler in another direc-|*¥"Vived by his wife and four daughters.” 
tion. st is stated further that in regular practice with the waste heat 
boiler there is obtained a somewhat higher evaporative effect than is| Ms. Cuirron R. Hayes, formerly with the Ludlow Associates Com- 


shown by Mr. Rusby’s data. 
ANSWER-AT-LARGE. 


_ By Mr. J. M. Rusby, Philadelphia, Pa.—1 give the following i 
reply to Question No. 20 of the Bureau of Information (question WE are informed that the Gas Machinery Company, of Cleveland, 


boomgeoyontc asd a os at Sacy wg ane Bo sagas as it} Q., has been awarded the contract for the construction of a complete 
pane: inlet aa coadleh temperatures of. wen, tli a al ge gl water gas plant at Maquoketa, Ia., which is to supersede an acetylene 


we get in good tice. My reply gives ev ing essential, how- 


ever, and any desired deductions can be made from it. 


Assuming the illuminatin to ischarg : H. Crawford, t 
500° F. and the blast at ; F., both ante eget an oars at Light and Coke Company, is the head. The contract includes gener- 


F., the heat given up z the gases to the boiler per 1,000 of illuminat- ating apparatus, boilers, purifiers, oil storage tank, gasholder and 
a é ‘ 


ut as follows: 


made will be 
Heat Illuminating Gases.—The weight of 1,000 of associates insist that gas shall be turned into the consumers’ services 
power illuminating gas, as discharged from iebcoaaetaer will be by December 20th. ' 
closely, 740 cubic feet blue gas, weight 32.2 pounds, and 4 gallons oil, 


weight 28.4 pounds ; total 59.6 pounds. 
: B.T.U. 
59.5 pounds x .49 sp."ht. x (1,400° — 500°) "= ..... vas 
Heat Excess Steam (14 Pounds A . Se — 
14 pounds excess steam x .55 sp. ht. x (1,400 — 500°) = 6,930 


33,230 





Heat from Blast Products,—For candle gas assume, with averag: 
good operation, the minimum volume of superheater stack blast pro 
ducts per 1,000 of illuminating gas made as 2,100 cubic feet; weigh 
per cubic foot, .083 pound, or total weight 2,100 x .083 = 174 pounds 


38,250 
71,480 


The total heat of 1 pound steam of 150 pounds gauge pressure abov: 
60° F. 1,165 B. T. U. Hence the possible evaporation is 71,480 - 
1,165 = 61.4 pounds. 
The temperature of steam and water of 150 pounds gauge pressur: 
being 365° F., this is the limit of reduction temperature by the boiler, 
or the possible fall of temperature of gas is 1,035°. 
Our above figures assume a fall of temperature of the illuminating 
gas of 900°, or a boiler efficiency of 900 < 1,033 = 87 per cent ; simil 
arly, the efficiency for the blast gas will be 800 + 1,035 = 77 per cent 
We have obtained about these efficiencies in practice; but they, of 
course, depend upon the amount of heating surface of the boiler. 
Working with boiler ressure of 80 to 90 pounds gauge, and tem 
peratures of blast and ifuminating gases approximately as assumed 
above, but necessarily varying somewhat, our tests show us to obtain 
practical results per 1,000 illuminating gas made of 38 pounds of 
water evaporated by the blast gas and 32 pounds evaporated by the 
illuminating gas, this evaporation being from and at 212. This 
evaporation of 70 pounds water from and at 212° means the absorption 
by boiler of 70 x 964 (latent heat of 1 pound steam at 212°) = 67,480 
B. T. U. This would evaporate from 60° F., temperature of feed 
water, and at 150 pounds gauge (365° F.) 67,480 + 1,165 = 58 pounds 
steam, which is fairly close to our foregoing estimated 61.4 pounds. 
The foregoing estimate ignores the small amount of latent heat 
obtained by the condensation of a little tar in the boiler. Specific 
heats at these high temperatures are, of course, a little uncertain, but 
we believe the foregoing to be about right. The calculation of boiler 
efficiency assumes that the specific heat of gases is the same as at 
higher temperatures, which is not true, but the error caused by this 
assumption is small. 







174 pounds x .275 sp. ht. x (1,400? — 600°) = 





















Items of Interest 











At the annual meetings of the Chelsea (Mass.) Gas Company and 
the Citizens Gas Light Company, of Quincy, Mass., both of which 
are subordinates of the Massachusetts Gas Companies, no change was 
made in their respective officers. 











Mr. O. W. Houck has resigned the position of Superintendent of 
the gas and water works system of Dell Rapids, 8. D. We under- 
stand, however, that the, resignation was prompted by his desire to 
assume charge of the gas and electric lighting plants at Chamberlain. 












THE projectors of the Audubon (N. J.) Heat, Light and PowerCom- 
pany, who propose to manufacture and distribute gas and electric 
currents in the named New Jersey district, have applied to the Borough 
Council for a franchise. Thecheme has the unqualified indorsement 
of the Audubon Board of Trade. 














‘*V.R. G.,” writing from Toledo, O., under date of the 2d inst., 
says: ‘‘ Mr. Mathias Dehman, one of the oldest continuous residents 
of this city, having settled here in 1853, died at his home, 228 Nine- 
teenth street, the morning of the 24th ult. He was foreman for the 








actually supervised the laying of the first gas mainsin Toledo. He is 













pany, has been appointed Superintendent of the electric division of 
the Fitchburg (Mass.) Gas and Electric Company. 















plant. We heretofore noted that that the Maquoketa franchises and 
outfit had been ane ty by a Clinton syndicate, of whom Mr. Thos. 
e clever General Manager of the Clinton (Ia.) Gas 






yard connections. It is to be a rush job, for Mr. Crawford and his 

















Tue gas plant of San Angelo Tex., has been completed and the sup- 
ply of gas for any and all purposes was commenced the last week in 
August. 



















JupGe Sparks, sitting in Special Term, Circuit Court, having heard 
the petition for the appointment of a receiver for the properties of the 
Citizens Gas Company, of New Castle, Ind., rejected the same. 
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A oTHER clever scheme for placing gas ranges was satisfactorily 
tried out this season, especially during the month of August, by the 
Marquette County (Mich.) Gas and ElectricCompany. The Company 
agreed to place a certain type of up-to-date gas range, carrying 5 top 
buruers, With baking and broiling oven, complete, for $20, in con- 
sideration of a cash payment of $5 down, balance to be paid in monthly 
installments of $2 each. Further, it was agreed that no charge should 
be made for the gas consumed during the first month after the range 
was installed. 





“Pp. R. ¥.,” writing from Chicago under date of the 8th inst., says : 
“] was fortunate to the point this summer of being able to avail my- 
self of a 60 days’ leave of absence, part of which period I spent in 
Normandy, and there became acquainted with the fact that the 
peasants frequently and successfully use a barometer of the home- 
made type, built after this fashion: Gather 8 grams pulverized cam- 
phor, 4 of pulverized nitrate potassium and 2 grams pulverized nitrate 
ammonia, dissolving the mass in 60 grams alcohol. Place the mass 
ina long, thin bottle, closed at the top by a piece of bladder punctured 
with a pin so as to admit air. When rain is approaching the solid 
particles tend gradually to mount, small crystals appearing in the 
liquid, the latter otherwise remaining clear. If high winds are on the 
way the liquid will assume a fermenting appearance, a film of solid 

rticles forming on the surface. If fair weather is to rule the liquid 

eeps clear and the solid particles rest at the bottom.”’ 





It is said that the authorities of Hackettstown, N. J., are consider- 
ing — advisability of engaging in the supply of gas on municipal 
account, 





“Fis M.,’’ under date of the 6th inst., forwards the following 
from Chieago: ‘‘ The a a Gas Light and Coke Company, of this 
city, has bought from J. L. Kesner and others the ae interest 
and building on the location of 150 Michigan avenue, the plot being 
40 feet by 172. This plot about rounds out the frontages at Michigan 
avenue and Adams street, on which the Peoples Company has planned 
to construct a 20-story building, the building of which will be in ac- 
cordance with the latest modern principles.”’ 





Auton D. ADAMS has secured another job. This time he has been 
retained by the Committee on Street Lighting, of Spencer, Mass., to 
‘assemble’ data to aid Spencer in its attempts to obtain from the 
Board of Gas and Electric Light Commissioners an order reducing 
the rates charged there for gas and electric lighting currents. The 
Committee has been empowered by the Selectmen to ‘‘ get whatever 
data it can,” and to report the same at the annual town meeting in 
April, or at a _- town meeting, should the Committee deem it 
best to so act. “Tis a far ery to April; in fact, we fear that a special 
session Will have to be ordered for the submission of testimony, par- 
ticularly so in respect of the proposed Adams contribution thereto. 
These ‘* facts and figures” have such a way of dateing, once the can 
containing. them is unsealed. 





At a meeting held last Wednesday in the Land Title Building, 
Philadelphia, Pa., both Companies being fully represented, it was 
determined to merge the properties and business in general of the 
Wyoming Valley (Pa.) Gas and Electric Company with those of the 
Luzerne County (Pa.) Gas and Electric Company, the succeeding 
corporation to be known under the latter title. 





‘ B. R.,” incloses the following from Newport News, Va., under 
date of the 9th inst, : ‘‘ The last day of August Common Councilman 
Cox announced that he had prepared a resolution authorizing the 
authorities to take the initial step in determining whether or not it 
would be wise to engage in the operation of a municipal electric 
lighting plant. The resolution also provides for the hiring by the 
Committee of an engineer competent to guide the Committee in its 
investigatin yg og however, that said engineer’s fees may 
not exceed $250 . Under the existing agreement for the public light- 
ing by electrieity of Newport News, 


that service is costing the cit 
about $12,000 per annum. . “ 





THE T: -Shank combination which some time a 
plant of the Red Oak (Ia.) Gas Light Company, and put it in fairl 
up-to-date condition, have authorized their General Manager, Mr. ¥ 
A. Kidder, to close the negotiations whereby they will me the 
Proprietors of the Atlantic (Ia.) Gas and Fuel Company. The plant 
= je remodelled and Mr. Kidder will have active charge of both 

operties. 


took over the 


 F. T. M.” is informed that no mention has been made of a cer- 
tain agers happening in Racine, Wis., because it did not seem 
good policy to air the casein any sense—either from the constructor’s 
or the purchaser's points of view. 








Me. W. B. Fosnay, General Manager of the Fort Dodge (Ia.) Light 
~ Power Comipany, is to be congratulated over the fact that the 

\tcrments to generating and distributing divisions of the Company’s 
fas and electric plants have been completed, and the service from 
_ is equal toany and all demands. In fact, it is so satisfactory 
a the Fort Dodge M , in an article descriptive of the 
chauges, was led to remark: ‘‘ This city has a plant for the produc- 
en of gas and electricity which is equal to that of any other city in 
the State.” Manager Foshay’s competent. lieutenant in this recon- 





struction scheme is the Company’s Superintendent, Mr. B. B. Me- 
Donald. 


Write to the Gas Machinery Company, of Cleveland, O., for a 
copy of its ‘‘ Bulletin, Form 253.”’ It has to do with coal gas appara- 
tus, and it hardly needs the saying it does well withit. No; that 
goes without saying. 


THE following is ‘‘ official ’’ from the opinion of the New York State 
Public Service Commission, Second District, in the matter of the 
application of the Citizens Electric Service Company, of Bath, for 
permission and approval to begin construction and exercise certain 
franchises : 


‘*The applicant asks that the Commission permit it to construct an 
electric lighting plant in the village of Bath, and from its station in 
said village supply electric current for light and power in the neighbor- 
ing villages of Avoca and Savona. Bath is supplied by another com- 
pany with electric light, but such company gives no day service, thus 
practically refusing to supply current for power. Such existing com- 
pany is also the owner of a gas plant which supplies gas to the village 
of Bath for illuminating purposes. Neither Avoca nor Savona 1s sup- 

lied with electric current from any source, and the existing company 
in Bath does not propose to extend its electric service tothem. A con- 
siderable number of people in Avoca and Savona desire such service, 
and there is some demand for power service in Bath, but to what 
amount is not disclosed by the evidence. The existing company gave 
day service for several years, discontinuing it in 1904. It gave no 
proof as to the financial results to itself in supplying such service. 

‘The application of the petitioner for leave to do business in Bath, 
Avoca and Savona was granted for the following reasons : 


‘1. Theservice rendered by the existing company for several years 
has been very poor. 

‘*2. The management has been indifferent to the needs of Bath and 
has not fulfilled its contractual duties to the village in respect to the 
street lighting, its failures in that regard being gross and inexcusable. 

‘*3. The plant of the existing company is antiquated and dilapi- 
dated in many particulars. Some recent improvements have been 
made, but not of a character and extent adequate to make the plant 
as a whole equal to the fair requirements of the village. 

‘4. There isa considerable demand for daylight or power service 
in Bath. Neither company shows the extent of the same or whether 
it would be remunerative or unremunerative. Applicant is willing to 
furnish it ; respondent is not willing to afford it. 

‘5. The villages of Avoca and Savona desire electric service which 
will be given by applicant only. 

‘* Held, That no general rule can be formulated which will indicate 
with precision when a new lighting company will be permitted to do 
business in a field already occupied by another company. That the 
circumstances and conditions prevailing in each case must control 
the decision, 

‘*Tf an existing company has failed to properly discharge its duties 
to the public and does not put its service upon the proper basis, it is 
entitled to little consideration when it seeks to exclude competition. 

‘The principles laid down in the Lockport and Katonah cases de- 
cided by the Commission reaffirmed.” 


‘‘B. F. R.” writing from Vincennes, Ind., under date of the 5th 
inst., says: ‘‘ Last Tuesday, after a contest lasting 10 months, the 
Vincennes Light and Power Company, which has been supplying 
artificial gas to the city, surrendered to the Black Hawk Light, Heat 
and Power Company, which furnishes natural gas, and since the 
night of the first has been in complete possession of the field. The 
Light and Power Company several weeks ago announced that it would 
close its plant and surrender its franchise September first. The 

ter number of residents doubted the statement, but on the m orn- 
ing stated orders were given to close down the plant some time after 
midnight and arrangements to that effect were made. The Company 
asserts that it has about 5,000 consumers on its mains, and only about 
one-half of these can obtain the natural gas at once, the Black Hawk 
Company as yet not having nearly completed the piping of the city. 
The Company, however, is working hard in this direction and will 
ready to serve everyone before the cold weather sets in. Asa result 
of the announcement that the Light and Power Company would ca 
out its determination, the oil lamp fixture folks and the dear old 8. O. 
Co. were in clover. The Light and Power tan gpd put up an un- 
usually hard fight in the battle with the natural gas suppliers, and 
for a time had the latter up-a-tree, as the result of an announcement 
that it would furnish artificial gas at 30 cents per 1,000 cubic feet, and 
also be ready to furnish natural gas before this fall, making all 
changes in the connections without charge. For 3 months artificial 

was furnished at 30 cents and during the interim every effort was 
made to obtain a lease on the Black Hawk franchise, which is held by 
C. B. Shaffer, E. E. Smathers and other Pittsburgh millionaires. The 
artificial Company by furnishing the gas at 30 cents and a continual 
statement that it would have natural gas this fall and make free con- 
nections and free inside pipings, practically killed the Natural Gas 








‘Company’s business and finally forced it to agree to lease the fran- 


chise. A check~for $10,000 to bind the contract was given by the 
Light and Power Company, the controlling interest of which is held 
by the E. 8. Dean Company, of Grand Rapids, Mich. A second pay- 
ment was due later in the year»but when time for making it came 
the Light and Power Company, was unable to raise the necessary 
amount and the deal was off. hether the check for $10,000 was re- 


turned is not known, but in case it was, it was through the liberality 
of the Black Hawk people, as it was to be forfeited in case the other 
payments were not made.”’ 
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The Market for Gas Securities. 
—.g 

Holders of Consolidated gas are reaping the 
reward of their faith, nor is the full fruition 
of that faith now at hand. It sold above 154 
this week, and to-day (Friday) the opening 
in it was bid 152. The reason, of course, is 
the wonderful growth in its business, and an 
accessory cause is the scarcity of floating 
stock, Jur prediction of last May regarding 
the likelihood of its crossing 150, was cer- 
tainly more than borne out. 

The surprising feature in the gas share 
market, however, was the swift marking up 
of Brooklyn Union, which is bid 141. There 
is more talk of closer community of interest 
between Union and Consolidated. All 
shares are much higher than last week, and a 
good gas bond is readily salable, at 10 points 
over the market, say of last June. 








Gas Stocks. 


. —$—<—<— 
Quotations by George W. Close, Broker and 
Dealer im Gas Stocks. 


16 WALL STREET, NEW YORK CITY. 


SEPTEMBER 14. 

S@ All communications will receive particular 
attention. 

S@ The following quotations are based on the par 
value of $100 per : 

N.Y. CityCompanier. Capital, Par. Bii. Asked. 
Consolidated Gas Co........$73,177,000 100 152 vk 
Central Union Gas Co,— 

Ist 5's, due 1972,J.&J..... 8,000,000 1,000 93 9844 
Rqutae Gas Light Co.— 

5's, due 1982, M.&8.. 1,000,000 1,000 — 105 
New Amsterdam Gas Co.— 
ta Oe 

ew Gas 

Co, (Staten Island)........ 1,500,000 87 43 

ist Mtg. Gold Bds.5 p. vt... 1,000,000 98 104 
New York and East River— 

Ist 5's, due 1944,J.&J...... 3,500,000 100 105 

Con, 5's, due 1945, J.&J.... 1,500,000 7 101 
Northern Union— ; 

Ist o's, due 1927, J. & J... 1,250,000 90 98 
Btandard............ ..se0s..- 5,000,000 70 100 
eet a8. 1,500,000 100 106 

ist Con.5's,due 1948, A & N. inponne a 4 
YOmKers,.....cccccesccceeeees 209,670 130 


Out-of-Town Companies. 

2 Income Bonds..... 2,000,000 
Binghampton Gas Works,... 450,000 

? ist Mtg. 5's. ene 508,000 
Boston’ United Gas C: 

Ist Series 8, F. Trust...,. 2,000,000 

ma ..% vg wees 8,000,000 
Buffalo City Gas Co..... «++. 5,500,000 

7 sia Bonds, B'S. eee 5,250,000 
Capital, Sacramento. ....... 500,000 
Chicago Gas Co. Guaranteed 


Cincinnati Gas and Electric 
um! a 
39 us (O.) Co., Ist 


Bee588 S58 g B85e8 18 18 


5 8 
2s Ee #18! galigiesrri1118ag es = 11@e88 Bil 


Columbus (0, Gas Lt. & 
Heating do” EES veseass : va 


Preferred............00.. 8,028,500 
Consuniers, Toronto......... 2,000,000 


Consolidated, Baltimore.... 11,000,000 

. Mortgages, 6’s........... 8,600,000 

Chesapeake, ist 6’s....... 1,000,000 

Consolidated, ist 5’s..... 1,490,000 

Consolidated Gas Co. of N.J. 1,000,000 

Con, Mtg. 5’s............. 880,000 
Electric 


I ad 
s 


HS, 


ga 88 vise Eesssbenk) \EGBes s 2 § issesa Easy | 


Detroit City Gas Co .....°.. 6,000,000 
Prior.Lien 5’s........ 4,618,000 
Detroit Gas Co., 6's.......... 81,000 
Phi MIRE bse bocce: 16,000 


uitable Gas & Fuel Co., 
hin, bone 2,000,000 1, 
Essex and Hudson Gas Co.... 6,500,000 


Fort Wayne.......... sveeeess 2,000,000 


g in, ma Sseiencest 2,000,000 
ery toms as Lig Co., 


Ps ches cédetvicaien sk. 750,000 

Hudson County Gas Co., of 

Now Jersey.....c...csscess 10,500,000 
Bonds, 5's... .. .§10,500,000 


ee ng 
S88e21128811118888 


Bond 
x= 
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Indianapolis ................. 2,000,000 — & 70 
es Bonds, 5’s ...... 2,650,000 — 104% 16 
Jackson Gas Co.............. 250,000 50 8&2 _- 
Ps lst Mtg. 5’s..... 290,000 1,000 97 100 
Kansas City Gas Light Co., 
i ee 5,000,000 100 — 36 
Bonds, Ist 4’s...... ...... 8,822,000 1,000 102 104 
Laclede Gas Co., St. Louis. 10,000,000 100 — 100 
I 2,500,000 100 60 90 
NH Sh de Gébencsecceess 10,000,000 1,000 104 104% 
Lafayette Gas Co., Ind...... 1,000,000 10 — 60 
MI Ghd bnssingssaecendce 1,000,000 1,000 60 65 
RAEI Greecupncccvpnecess 2,570,000 50 148 145 
Madison Gas and Electric Co. 
2 ist Mtg. 6’s......... 350,000 1,000 106 108% 
— 6 per cent. scrip, 
due 1910 ....... 100,000 2% & 60% 
Massachusetts Gas Compan- 
ies, of Boston............... 25,000,000 10 5% 
POORIOE coc cesccvcccccss 25,000,000 100 86% 8&7 
Montreal Gas Co., Canada.. 2,000,000 100 218 21834 
Nashville Gas Light Co...... 1,000,000 100 110 _- 
Newark, N. J., Con. Gas Co. 6,000,000 — 6&6 58 
reer 6,000,000 — 17 133 
New Haven Gas Co.......... 2,000,000 25 200 
PyEont. & Coke Co., 

Cidudinbebeééeubeess 25,000,000 100 97 9744 
ist Mortgage............. 20,100,000 1,000 — - 
2d Tass ckvagwende 2,500,000 1,000 104 - 

Rochester Gas & Electric Co. 2,150,000 50 88 _ 
. aaa 2,150,000 50 118 a 
Consolidated 5’s.......... 2,000,000 — 104% 105% 

San Francisco Gas Co., Cal.. 15,500,000 - - - 

St. Joseph Gas Co.— 

Ist Mtg. 5’s..............5 751,000 1,000 92 _ 

St. Paul Gas Light Co....... 1,500,000 100 45 47 
Ist Mortgages, 6’s........ 680,000 1,000 118 116 
Extension, €’s............ 600,000 1,000 112% 115 
General Mortgage, 5's... 2,465,000 1,000 9% — 

Syracuse Gas Co., N. Y..... 1,975,000 100 % 55 
idetes-d0s000> cecebes 2,047,000 1,000 102 _ 

Washington <D. C.) Gas Co.. 2,600,000 20 320 330 
ist Mortgage, 6’s........ 600,000 - — _ 

Western Gas Co., Milwaukee 4,000,000 -_ =— - 

Wilmington (Del.) Gas Co.. 600,000 50 230 - 

° ? 
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Nathaniel Tufts Meter Co., Boston, Mass.............. 42 
New York Improved Meter Co., New York City...... 481 
Pittsburg Meter Co., East Pittsburg, Pa............... 481 
Sprague Meter Co., Bridgeport, ConM...,.....sssee00+- 458 


PREPAYMENT METER ATTACH MENTS, 
New York Improved Meter Co., New York City...... 4% 


WATER METERS. 
Pittsburg Meter Co., East Pittsburg, Pa............... 48! 
GAS AND WATER PIPES. 
Davis & Farnum Mfg. Co., Waltham, Maas,,........... 476 
Donaldson Iron Co., Emaus, Pa.,........ssecesecsseeess $78 


Economical Gas Apparatus Construc, Co., Toronto,Ont, 475 
R. D. Wood & Co., Philadelphia, Pa..........cseeeee0-. 478 


GAS COALS. 
Berwind-White Coal Mining Co., New York and Phila. 474 
Perkins Co., New York City.........ccscccscccscceseees 474 
Westmoreland Gas Coal Co., Philadelphia, Pa......... 475 


GAS MAIN STOPPERS. 
Edward A. Behringer, New York City.....sccccceseoes 434 
Safety Gas Main Stopper Co., New York City.......... 478 

MAIN AND SERVICE LAYING. 
Sullivan Bros., Flushing, N. ¥........sccecsssesessesses 475 
GAS TAPPING MACHINES. 


George Light, Dayton, 0.......csecesccsessseeveeenseeee 475 
H. Mueller Manufacturing Co. Decatur, Ills........... 46 


CANNEL OOALS. 
Perkins & Co., New York City....cccscscccsssensevesees 406 
STOKING MACHINERY. 

G. A. Bronder, New York{City.......csseeeseseeesevees 474 
CONVEYORS—ALL KINDS. 


Bartlett, Hayward & Oo., Baltimore, Md.............00++ 477 
Brown Hoisting Machinery Co., Cleveland, O............ 45 


Cruse-Kemper Co., Philadelphia, Pa....... a cocvese 464 
C. W. Hunt Company, New York City..............+++ 416 
Economical Gas Apparatus Construc. Go., Poronto, Ont. 475 
G. A. Bronder, New York City..........-ss0+seee0e seve 479 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......... beads 47° 
The Gas Machinery Co., Cleveland, 0........-... esacess 460 


The Jeffrey Manufacturing Co., Columbus, O,..,....+. 4° 





Western Gas Construction Co., Fort Wayne, Ind.,.... 4° 
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CHARGING BABBOWS & COAL WAGONS. 


Da: is & Farnum Mfg. Co., Waltham, Mass.......,..... 476 

Ker’ Murray Mfg. Co., Fort Wayne, Ind............... 477 

stacey Mfg, Oo,, Cimoimmati, O.............cscccssce oe . 479 
GAS ENRICHERS. 

Stai.dard Oil Co., New York City...............ccceees - 415 
COKE CRUSHERS. 

partiett, Hayward & Oo,, Baltimore, Md................. 47 


C, M. Me@UMAR GRGRNMIIIINL BONGlss wins cnccccccccccccrsccecccs 475 
The Jeffrey Manufacturing Co., Columbus, O......... . 474 


GAS METER CONNECTIONS, 


H, Mueller Manufacturing Co., Decatur, Ills.......... 466 
GAS COCKS. 

H. Mueller Manufacturing Co., Decatur, Ills...,. seeee 466 

GAS GAUGES. 
The Bristol Co,, Waterbury, Conm...................005 468 
GAS GOVERNORS, 

Chaplin-Fulton Mfg. Co., Pittsburg, Pa............... . 479 

Connelly Iron sponge & Governor Co.,New York City. 473 

Isbell-Porter Co., Newark, N. J...........c.cccccccseece 464 

Pittsburg Meter Co., East Pittsburg, Pa............... 477 

k. D, Wood & Co,, Philadelphia, Pa................... . 48 

Keynolds Gas Regulator Co., Anderson, Ind........... 413 
CEMENTS. 

C. L. Gerould, Pittsburgh, Pa@......ccocccsscccsccsccces 478 


aRMETOMES AND FIBEBRICKS, 
Baltimore Retort and Firebrick Co., Baltimore, Md... 472 


Didier-March Co , New York City ..............00-.008 . 461 
Gas Bench Construction Co., St. Louis, Mo............. 472 
Henry Maurer & Son, New York City.................. 465 


Improved Equipment Company, New York City........ 462 


James Gardner, Jr., Co., Bolivar, Pa..................- 474 
J. H. Gautier & Co., Jersey City, N. J.............c000e 472 
Laclede-Christy Clay Products Co., St. Louis, Mo...... 464 


Missouri Firebrick Co., St. Louis, Mo..............-..06 472 
Parker-Kussell Mining and Mfg. Co., st. Louis, Mu.... 462 


INCLINED BETORTS. 
Baltimore Retort and Firebrick Co., Baltimore, Md... 472 
Didier-March Co., New Yor City,..:...........00.00005 461 
Gas Bench Construction Co., St. Louis, Mo............. 472 
Improved Equipment Company, New York City........ 462 
Laclede-Christy Clay Products Co., St. Louis, Mo....,. 464 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo... 462 


VERTICAL 3's. 
ConnellyIron Sponge & Gov.Co.(Drake’s [Eng.]System) 473 
461 


Didier-March Co,, New York City..............eeeceee e 
Gas Bench Construction Co., St. Louis, Mo......... eve 492 
Improved Equipment Company, New York City....... e 


462 
Laclede-Christy Clay Products Co., St. Louis, Mo..... 464 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo... 462 


REGENERATIVE FURNACES. 
Baltimore Retort and Firebrick Co., Baltimore, Md.. 472 


Bartlett, Hayward & Co., Baltimore, Md............... 477 
Didier-March Oo., New York City....0........ .00--se0e 461 
Gas Bench Construction Co., St. Louis, Mo............ . 472 
Improved Equipment Company, New York City........ 462 
J, H. Gautier & Co., Jersey City, N. J.... .......000+++ 472 
Laclede-Christy Clay Products Co., St. Louis, Mo..... 404 
Missouri Firebrick Co., St. Louis, Mo................. 472 


Parker-Russell Mining and Mig. Co., St. Louis, Mo... 462 
SELF-SEALING MOUTHPIECE DOORS, 


Bartlett, Hayward & Oo., Baltimore, Md.............. vee 477 
Continental Iron Works, Brooklyn, N. Y............. . 48 
Davis & Farnum Mfg, Co., Waltham, Mass............ . 416 
Isbell-Porter Co., Newark, N. J.....000...-++ Sevccooaial 464 
Improved Equipment Company, New York City......... 462 
Kerr Murray Mfg. Co., Fort Wayne, Ind.........:.... 47 
Logan Lron Works, Brooklyn, N. Y..... See oves ona: 
K. D. Wood & Coy Philadelphia, Pa..... ........+ ocnge ae 
Stacey Mfg, Oo., Cincinnati, O,..........2...2sceeeeeeee 479 


The Gas Machinery Co., Cleveland, O.............--++++ 460 
Western Gas Construction Co., Fort Wayne, Ind...... 484 


INCANDESCENT GAS LAMPS. 


General Gas Light Co., Kalamazoo, Mich.......... eeees 467 
Welsbach Company, Gloucester, N. J..........+ Baie < « . 470 
BURNERS. 

Wa. M. Crane Co., New York City..........sseeeeees +. 468 
STREET LAMPS. 


Thos, T. W. Miner, New York City,........ biveccccesee Gee 
Welsbach Street Lighting Co., New York and Phila.. 470 


DRILLS—ROCK AND STONE. 
The Jeffrey Manufacturing Co., Columbus, O......--+++ 4% 


PULVERIZERS. 
The Jeffrey Manufacturing Co., Columbus, O......++.+++ 414 





PURIFIERS. 
Bartlett, Hayward & Co., Baltimore, Md..............005 477 
Connelly Iron Sponge & Governor Co., New York City. 478 
Cruse-Kemper Co., Philadelphia, Pa...............++--. 464 
Davis & Farnum Mfg. Co.. Waltham, Mass......... doce O00 
Isbell-Porter Co., Newark, N. J..........cecccceseseees 464 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............-- 77 
R. D. Wood & Co., Philadelphia, Pa..................5- 478 
Stacey Mfg. Co., Cincinnati, O..............ceeceeseees 479 


Western Gas Construction Co., Fort Wayne, Ind.... #4 


PURIFYING MATERIALS. 
Connelly Iron Sponge & Governor Co., New York City 473 


VALVES. 
Bartlett, Hayward & Co., Baltimore, Md................ 477 
Continental Iron Works, Brookin, N. Y................ 478 
Davis & Farnum Mfg. Co., Waltham, Mass..... wey ESA 476 
Economical Gas Apparatus Construc.Co., Toronto, Ont. 475 
Isbell-Porter Co., Newark, N. J.........0cccccccccccvecs 464 
Kerr Murray Mfg. Co., Fort Wayne, Ind............... “7 
Ludlow Valve Manufacturing Co., Troy, N. Y.......... 465 
R. D. Wood & Co., Philadelphia, Pa..................45+ 478 
Stacey Mfg. Co., Cincinnati, 0.... .............seeeeeeee 479 
The Gas Machinery Co , Cleveland, 0................0005 460 
The P. H. & F. M. Roots Co., Connersviile, Ind..... .... 467 
Western Gas Construction Co., Fort Wayne, Ind...... 484 
EX HAUSTERS,. 

Connelly Iron Sponge & Governor Co.,New York City 473 
Connersville Blower Company, Connersville, Ind...... 458 
Davis & Farnum Mfg. Co., Waltham, Mass............. 4% 

Isbell-Porter Company, Newark, N J ..............005 464 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............. 477 
Dee ee CO. POmR, Oi oi os dc ve cic dctcedscccccccecs 465 
The P. H. & F. M. Roots Co., Connersville, Ind......... 467 


PURIFIER AND SCRUBBER TRAYS. 
Bartlett, Hayward & Co., Baltimore, Md....... ........ 477 
Cabot Mfg. Co., Hoboken, N. J.............. ml ES 475 
Western Gas Construction Co., Fort Wayne, Ind 

GAS STOVES. 
American Meter Co., New York and Philadelphia..... 473 


Keystone Meter Co., Royersford, Pa...................- 483 
Maryland Meter & Manufacturing Co., Baltimore, Md... 482 
Nathaniel Tufts Meter Co., Boston, Mass............-. 482 
HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich.............sseeee08 . 466 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md............... {7 
Continental Iron Works, Brooklyn, N. Y............-. 478 
Cruse-Kemper Co., Philadelphia, Pa................0+05 464 
Davis & Farnum Mfg. Co., Waltham, Mass............. 476 
Deily & Fowler Mfg. Co., Philadelphia, Pa............. 480 
Economical Gas Apparatus Construc. Co., Toronto, Ont. 475 
Kerr Murray Mfg. Co., Fort Wayne, Ind............... 47 
Logan Iron Works, Brooklyn, N. Y............eeeeeeees 480 
R. D. Wood & Co., Philadelphia, Pa...............cee00: 478 
Riter-Conley Mfg. Co., Pittsburgh, Pa...............5. 463 
Stacey Mfg. Co., Cincinnati, O..............ceeceeceee . 479 
Western Gas Construction Co., Fort Wayne, Ind.,.,. . 4#4 
STORAGE TANKS, 
Bartlett, Hayward & Co., Baltimore, Md...........,...5+ 477 
Davis & Farnum Mfg. Co., Waltham, Mass............. 76 
Stacey Mfg. Co., Cincinnati, O.... .......ccscesccccecees 479 
Western Gas Construction Co., Fort Wayne, Ind..... . 484 
PATENTS, TRADE-MARKS, COPYRIGHTS. 
Royal E. Burnham, Washington, D. C............... ose 473 





DIVIDEND NOTICE. 


Orrice or Tae Unirep Gas IMPROVEMENT CoO., 
N. W. Comwer Broap anp Arcu . 
PHILADELPHIA, Pa., Sept. 9, 1908. 

The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per eg ly: ble Oct. 16th, 
1908, to stockholders of record at ‘ose of business, 
one. 39, 1908, Checks will be mailed. 

736-5 LEWIS LILLIE, Treasurer. 


Position Wanted 


Either as Superintendent or Manager. 
First class man in every respect. Competent 
and energetic. Best of references furnished. 
Eleven years’ experience in the manufacture 
(either coal or water gas), distribution and 
commercial departments, 


1734-3 Address, “ W. C.,” care this Journal. 








Position Wanted 
As a Meter Repairer, 
By a young married man. Understands fit- 


ting, etc. Can furnish references. Address, 
1786-1 “ REPAIRER,” care this Journal. 


Position Wanted. 
sSsUPrERINTENDEN TT, 


Experienced in manufacture, distribution, betterment and 
management of gas plants, Competent, strictly reliable, ag- 
gressive, successful, Modern ideas in new business methods. 
Confidential correspondence. 


1735-2 Address, “A.M. D.,” care this Journal, 


osition Wanted 
By former district superintendent of large 
lighting company. Technical education. Ac- 
quainted with best modern practice. Manu- 
facture, distribution and commercial depart- 
ments. Address, “A. B. C.,” 
1735-2 Care this Journal, 


WANTED, 


GOOD GAS SOLICITOR, 
By JACKSONVILLE GAS COMPANY, 
1733-2 JACKSONVILLE, FLA. 




















DISTRICT MANAGER WANTED 
Who is competent to take charge of the opera- 
tion of gas and electric properties (New Eng- 
land). Hemust have a good technical know!- 
edge of electric light and power and coal and 
water gas apparatus, as to their most efficient 
operation and distribution of their products. 
Must have business capacity, executive ability 
and experience. A permanent and remunera- 
tive position for acompetent man. Only effi- 
cient and experienced men need apply. In 
making application state salary required. Ap- 
plications will be regarded as strictly confiden- 


tial. Address, “A. M. J,,” 
1735-2 Care this Journal. 























About 100 
in use. Write to 


STROH & OSIUS, Patentees, or 
MICHIGAN AMMONIA WORKS, - Detroit, Mich. 


PYYPPOPODP OOP POT OTTO TIT TINT 
BINDER for the JOURNAL, 








Price, $1.00. 
A. M. CALLENDER & ©O., 42 Pine Street, N, Y. 








YOTYEPPPNYYPPATATT PPT NATITIPTD 


STANDARD REDUCTION FACTORS for GASES, 
By Helon Brooks MacFarland, B.S., M.M.E. 
Price, $1.60. For Sale by 
A. ML. Callender & Cow 42 Pine St. New York City. 
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The Sprague Meter Co. 


Manufacturers of 


Cast Iron Gas Meters 


for 
Artificial or Natural Gas 
Plain or Prepayment 


Lower in first cost and cheaper to maintain than any meter 
on the market. 


Write us for particulars. 


The Sprague Meter Company 
203 Water St., Bridgeport, Conn. 


GONNERSWILLE GAS EXHAUSTERS 
AND HIGH PRESSURE GAS PUMPS. 

















HIS cut shows one of 
our High Pressure ma- 
. chines anda 4-valve engine 
connected by one of our 
leather link flexible coup- 
lings. Two of these units 
were installed for the Peo- 
ples Gas Light and Coke 
Co., Chicago, at their 73d 
St. Station. Each machine 
has a capacity of 14,000,000 
cubic feet per day. 


re) 
We also manufacture 


GAS VALVES 
BY-PASS VALVES 
PRESSURE REGULATORS, 
ETC., ETC. 


Correspondence Solicited. 








TEE CONNERSVILI.E BLOWER COMPANY, 
: Connersville, Indiana, U. S. A. 
NEW YORK OFFICE, 60 Church Street. - - HORACE CG. COOKE, Selling Agent. 








THE SEVENTH EDITION, ILLUSTRATED, 


—- OF THE — 


Handbook for (jas Engineers and Managers, 


By THOMAS NEWBIGGING, M.INST.C.E. 


This Edition of the “Handbook for Gas Engifteers and Managers” is a great improvement on all previous 
editions. Much of the text has been re-written, in order to keep the work abreast of 
the constant advances that are being made in the Gas Industry. 


PRICE, . $6.50. 


A. M. CALLENDER & CO., 42 Pine Street, New York Gity. 


- 
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é cl ee eis Pee ape Cae ea pe ibe ie oe f 

of the 5,000,000 Cubic Foot Per Day 

- ROTARY ST R 
3 A ATION METE 
At the Works of the City Gas Company, Los Angeles, California. 
Pee 

6) We have Recently Contracted with the ILLINOIS STEEL COMPANY 
(United States Steel Corporation) for the delivery of 


FOUR (4) ROTARY STATION METERS, 
a Capacity 2y940,000 Cubic Feet per Day. 


‘ These Machines will be Installed at Joliet, Illinois, to Measure Product of Coke Ovens 
2 . Now Under Construction by that Company. 


One-half the cost—One-tenth the space of old style wet meters. 


When in need of Station Meters, write 


ROTARY METER COMPANY, 
280 Broadway, 








Send for Catalog. NEW YORK. 
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TONE 


FLUSHING APPARATUS FOR HYDRAULIC MAINS. 





CLEVELAND, OHIO. 


THE GAS MACHINERY CO. 
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Dessau System of 
Vertical Retorts. 


“THE ONLY SYSTEM IN 
SUCCESSFUL OPERATION.” 





Nineteen Installations with 126 
Benches in operation. 


fe __—_ : ELEVEN installations with 96 Benches 
coolltain Ncotetin it .\ | in course of construction. 
kK ; | Maximum gas produced per man per 
INBZT AA NI Mh hours, 360,000 cu. ft. 

aN 7, Ten per cent. increase in yield of gas. 


. rt] = i/ | Forty per cent. increase in yield of 
| ammonia. 


SS ete ‘J =—s|_~SCsBestt quality of coke. 

111 VERS Least percentage of breeze. 
| : | Low fuel consumption. 

Tar produced low in carbon. 


a | IB | Ae : Extreme low cost of retort house 
(i , 1 labor. 


ut | Minimum expense in wear and tear. 
ie ) : No Naphthaline. 
eS Sie Teel. oe ey wee 6=©——s No Cyanogen. 


rye el ¢ . eS 
« % >, 















































































































i. 
“iat ears 


Cross Section of Retort House for Vertical Benches. 


Present Producing Capacity, 25 Million Cu. Ft. 


Within 90 days the above producing capacity has been 
increased to 3I Million Cubic Feet by additional orders 
for 39 benches with 390 retorts, 


DIDIER-MARCH COMPANY. 


FREDERICK J. Mayer, General Manager. 


FACTORIES: Hudson Terminal Building, 50 Church St. 
Keasbey, N. J. New York City, N. Y. f 
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PARKER RUSSELL MINING AND MFG. CO, 


Tr. LOvUuis, MO. 


NEW YORE OF FICE: 45 Broadway. 


GAS RETORTS AND F'IREBRICE. 





Benches.—We erect GAS RETORT BENCHES with Horizontal retorts having closed ends, or Through retorts up to 20 feet in length 
Slopers.—Also, SLOPERS on improved lines for Inclined Retorts. 


Stoking gage soy fae Agents for U. 8. and Canada for the Fiddes-Aldridge Simultaneous Discharging Charger. 
Machine. Cost of Carbonizing reduced to minimum. No Dust. Silent. 


No Waste of Coal. 


No Injury to Retorts. 


The ‘* F.A.,” or “‘ One-Stroke” 


Water Gas Linings,—We make a specialty of WATER GAS BLOCKS, and supply brick of superior grade for checkerwork. 
Retort Houses and Conveying Machinery.—We also build Retort Houses, Coal and Coke Conveying Machinery. Plans, specifications and estim.: 


cheerfully furnished. 


CORRESPONDENCE SOLICITED. 


ALL 


CONTRACTS 


MAD E AS OF ST. 


LOUIS. 











NON-GLINKERING BENCHES 


BOQvUIYPPErED wittTEt 


"THE MOUTHPIECE THAT DON'T COME OFF,” 





PROPOSALS FURNISHED ON EVERY TYPE OF INSTALLATION. 
TRY OUR LITTLE “‘3-HOUR SCURFER.” 


Write for our Bulletin No. 2. 





THE IMPROVED EQUIPMENT COMPANY, 


MAIN OFFICES: 60 WALL STREET, NEW YORE. 
SOLE LICENSEES FOR THE DOHERTY BENCH FUEL ECONOMIZER. 








SCIENTIFIC BOOBS. 





CHEMISTRY OF GAS MANDY ACEUSS. W. JA. 
Butterfield. Vol, L, Material and Processes. $2.50. Vol. 
Il., In Preparation. 


DISTRIBUTION OF GAS. By Walter Hole, C.E. $5. 

MODERN APPLIANCES IN GAS MANUFACTURE. By 
Pletcher W. Stevenson, $2. 

MODERN GAS ENGINES AND PRODUCER GAS 
PLANTS. By R. E. Mathot. $2.50, 

COAL TAR AND AMMONIA. By George Lunge. $15. 

GAS ANALYSIS. By Dr. W.H. Birchmore. $1.25. 

ELECTRIC GAS LIGHTING. By H.8. Norrie. 50 cents. 

GAS ANALYST’S MANUAL. By J. Abady. $6.50. 


GAS ENGINE DESIGN. By C. Edward Lucke, Ph.D. $3. 
THE “GAS WORLD” YEAR BOOK, 1903, Edited by John 
Douglas. $3. 


GAS AND GAS WORKS. By Hughes and O'Connor. $2.50 
POOLE ON FUELS. By Herman Poole. $3. 
Gas — POCKET-BOOK. By Henry O’Connor 


recs Sel acemaertataes By Wm. Richards, 20 
PRACTICAL TREATISE ON HEAT. Thomas 2d 
scroatyr a Sener 


ag me ea ag A Sa to the Bae the 


CHEMICAL, FECHROLOGY ! Vol : Vol. Z7e 42s 

, Lighting, 

IRON WORK: Practical Deignng of Stractaralroawork. 
By H, Adams. $3.50. 


CTION FOR STUDENTS IN GAS 
SSIFAGTURE. Benen ley adeunesd ead 


LagunD Award FOR panenma. AND INDUSTRIAL 
URPOSSS. By E. A. Brayley Hodgetts. 

COX"S GAS FLOW COMPUTER. High pressure $4.50. 

GAS ENGINE. By F. R. Hutton, E.M., Ph.D., Sc.D. $5. 





TECHNICAL GAS ANALYSIS. By Winkler & Lunge. $4. 
CHEMISTRY OF GAS MANUFACTURE. By Harold M 
Royle, F.C.S. $4.50. 


HEMPEL’'S GAS ANALYSIS $2.25 


HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 
Seventh edition. By Thomas Newbigging $6.50. 


G GASOLINE AND OIL ENGINES. By Gardner D. 
x. Fifteenth edition. $2.50. 


PRACTICAL HANDBOOK ON GAS ENGINES. By G 
Lieckfeld, $1. 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


AMMONIA AND AMMONIUM COMPOUNDS, By Dr.R. 
Arnold. : 


ee iy Be bendy gl BOOK, WITH ANSWERS. 
ByA Dunbar, 8.B, $1.60. 

A TREATISE ON By COMPARATIVE COMMERCIAL 

ALUES OF GAS COALS AND CANNELS, By D. 

A TEXT BOOK oF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 

ILLUMINATING axnp HEATINGGAS. By W.Burns. $1.50 

HANDBOOK FOR MECHANICAL ENGINEERS. By H 
Adams. $2.50. 


FINANCES OF GAS, be he Ne LIGHT AND POWER 
ENTERPRISES. Marks. $4. 


= Ae asta WORLD” bis YmALYous OF A’ UNTS OF 
AS UNDERTAKINGS FOR 1906-1907, 


STANDARD REDUCTION FACTORS FOR GASES. By 
lon Brooks MacFariand. $1.50. 


PRAGTICAL PLUMBING. By P J. Davies. Vol.1.,$3. 
ol. H1., $4.50. . ” 


AMERICA SANITARY PLUMBING. By James J. Law- 


bose Ye 20TH CENTURY BOOK OF 5 hy FOR- 
ULAS anp PROCESSES. By Gardner D. Hiscox. $3. 


_| TREATISE ON MASONRY CONSTRUCTION, Baker. ¢ 





FIELD'S ANALYSIS, 1907. $5. 


o 


» oo. 


AMERICAN GAS ENGINEERING PRACTICE. By M. 
Nisbet Latta, $4.50. 

A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL GAS. $1.6. 


a a JET PHOTOMETER, for Coal or Water Gas. Each 


ELECTRICITY. 
ELECTRIC WIRING egos ge anv SWITCHBOARDS. 
By Newton Harrison, E.E. $1.50. 
CARE A MANAGEMENT OF " ELECTRIC POWER 
PLAN By Norman H., Schneider, Cloth, $1.5. 
Loa Se. Bw. 


INDUSTRIAL PHOTOMETRY, with 8 
Electric Lighting. By A. Palaz, 
supe or ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, and Distribution. 
By Philip Atkinson. $1.50. 
—" TRANSMISSION OF ENERGY. By G. Karp. 
ELECTRICIAN’S PCCKET-BOOK. By Monroe and Jamie- 
son. $2.50. 


1 Appl ation 
$4. 


- | DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By ©. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


raeeaa 4 GUIDE T0 THE TESTING OF INSULATED 
CABLES. $1. 


ELSOTSIO LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY Bs Theory, Sourcesand Applications, !y 
John T. Sprague. 86 “ 





The above will be forwarded upon receipt of price. 


If sent by mail or express, 


ress, postage or express merece es 
must be added to above prices. We take especial pains in securing and forwarding any other Works that 


desired, upon receipt of order. 
books sent C.O.D. 


may 


All remittances should be made by check, draft, or post office money order. No 


A. M. CALLENDEK & CO., - - - - - 42 Pine Street, New York City. 
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Erecting Gasholder Guide Frame wi.h Electric Steel Traveling Derrick 225 Feet High. 


RITER-CONLEY MFG. CO., 


ae oa UO Rm Go EL. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION, 


COMPLETE COAL GAS PLANTS. 
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BRUSE-KEMIPER GOJIPANY, 


Gas Engineers an Builders. 


(as IFIOLDERS. 


Western Sales Agent: | Pacific Coast Agents: 
HENRY I. LEA, 616 The Rookery, Chicago, Ills. || HALLIDIE MACHINERY CO., Seattie, Wash. 




















MAIN OFFIGE AND WORKS, - - - - 





AMBLER, PA. 
































A TTA TAL USL IES Ets LAL Lak Look Ion Bas ek Desk Lek Wek Deon SR TRY RT TRY TART TAT TAN US) US US) Lk DO 


Jj. S. DE HART, JR « A.F.WEHNER,; R.K.WEHNER, 
PRESIDENT SECRETARY TREASURER 






































f ‘’ ] 
< BENCH WORK §))) ISBELL VALVES 
A, SPECIALS 
CHARGING AND 
DIS CHARGING TAR 
MACHINERY EXTRACTORS 
||PsA.TAR EXTRACTORS 
| sssesre "Son wate os 
PRIMARY AND | , Soden 
SECONDARY 
CONDENSERS SHAVING 
FOR FRESH SCRUBBERS 
OR SALT WATER PURIFIERS 
ion lj STREET GOVERNORS 
MAIN OFFICE AND WORKS 








BRIDGE @& OGDEN STREETS 
NEWARK,N.J. 
ESTABLISHED 1865 
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Ludlow Valve Mfg, Co., 


TROY. N.Y., U.S.A. 


Double and Single Gate Valves, 4’ to 72”, 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 











Send for Catalogue. 


























POSITIVE GAS EXHAUSTERS AND 
BLOWERS, 


TA TEST DESIGN. 


Most Simple and Efficient 
Machine on the Market, 
Let us figure on YOUR 
requirements. we we vw 


THE PIQUA BLOWER CO.. 


PIQUA, OHIO. 








QUINTARD IRON WORKS, 


. F. PALMER, 
| Foot of 12th St. & East River, New York, 


MANUFACTURERS OF 


GAS APPARATUS. 


Complete Works Erected. 


| mene 


FREDERICK W, FLOYD, Engineer. 


ESTABLISHED 1866. 


'HENRY MAURER & SON, 


Manufacturers of 


‘igh Grade Firsbrick, Blocks, Tiles, 


ETC., 
Works: Maurer, N. J. Office : 420 E. 234 St., N. Y. City 








FIELD’S ANALYSIS FOR THE YEAR !907. 
sasicasiceiitesistsumiiel 
An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland; being the 39th year 
of publication. Compiled and arranged by JOHN W. 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price, $5. For Sale by 
A. M. CALLENDER & CO., 42 Pine St.. New York Clty. 

















THE BEST 


GAS BENCHES. 


“| ACLEDE - CHRISTY.” 


BEST DESIGN, 
BEST MATERIAL, 
BEST WORKMANSHIP, 
BEST RESULTS. 


LACLEDE-CHRISTY GLAY PRODUCTS COMPANY, 


sT. LOUIS, MO. 














By Gzores Lunes, Px.D. Third and Enlarged Editioui. ' i 
TTR AND AMMO, “ssaodteccimmn || 
COAL : » A.M. CALLENDER & CO. 42 Pine St., New York City. t 
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Humphrey Instantaneous 
Bath Water Heaters 


Should be used in every home. They 
make Hot Water always ready. Re 
quire no attention after installation 
Hot water pours forth at any time 
7 upon lighting the gas. Close off the 
* \ gas and all expense ceases. Abso- 
"a ) lutely Guaranteed. 
ae Special Merits. 

/ A burner that won't light back; a rust 


\ proot enameled shelf; a removable bas: 
\ plate for ready access to burner. 


Shall we Send Catalog No. 9 and Discounts? 


HUMPHREY CO,, 
Kalamazoo, Mich., U. S. A. 


“aN 
2 ) 
= 














RITE for our Catalogue ‘‘O”’ just 
issued. This.Catalogue deals en- 
tirely with “ Brownhoist’’ Ma- 
chinery as used at Artificial Gas 
Plants for handling coal, coke and 


oe materials rapidly and economic- 
y. 


THE BROWN HOISTING MACHINERY COMPANY, 


Designers and Builders of All 
Kinds of Hoisting Machinery. 








Main Office and Works: 
CLEVELAND, O. 


Branch Offices: 
NEW YORK AND PITTSBURC. 








Mueller 
Pipe Line Tools 


Have a fine finish, good cutting 
edge and good appsarance, be- 
cause they are made of good 
steel--the best octagonal tool 
steel obtainable. 


They are hand forged and tem- 
pered by special process. 


Sold any way to suit purchaser 
-=by the pair or set of 10 as il- 
lustrated, and with wood carry- 
ing case if desired. 


Unconditionally Guaranteed. 
MUELLER 


H. MUELLER MFG. CO., 


Works and General Offices, Eastern Division, 
DECATUR. ILL.. U.S. A. NEW YORK. N. Y., U.S, A. 
West C-rro Gordo Street. 254-258 Canal St. (cor. Lafayette). 
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ROOTS’ GAS EXHAUSTERS. 


Installation showing 
our latest improved 
| machines, with flex- 
ible rope coupling, for 
large units. % 1% w 

















SEND FOR CATALOGUE. 


HOME OFFICE: 
Connersville, Ind. 





NEW YORK OFFICE: 
120-122 Liberty St. 


CHICAGO OFFICE: 





i 1547 Marquette Building, 

















$4 UMPHREY ARC MANTLES are made in both single 
and double weave. Very likely you are prejudiced against 
double weave mantles. We were ourselves until our 
mantle makers showed us how good a really first-class 
double weave mantle is. 


KE 








GENERAL GAS LIGHT CO., 


KALAMAZOO. NEW YORK. SAN FRANCISCO. 

















—— enae eaemraiecmne 3 a ee 
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i G eoree (RROD oe &Trese Jown '), (ORMROD, Supt, 

: fl oe THE BRISTOL CO 
EMAUS PIPE FOUNDRY. Manufacturers of BRISTOL'S of 

if : 7 Recor Pressure Gauges, Recording Vacuum Gauges, 

DOMALDSOM IRON COMPANY. EMAUS, PA. . ‘ b Becording Thermometers, Recording Voltmeters, 


Ammeters, Recording Wattmeters, 
THE WM. H. BRISTOL ELECTRIC PYROMETERS 
AND 





Ching 


 _CASTIRON PIPE AND SPECIAL CASTINGS | HE uae) “= =" "Shox, CQMer sare, 
‘ FOR WATER AND GAS. ‘Ss NewYork. BRANCH OFFICES. Chicago. 
Also, FLANGE PIPE, LAMP POSTS, Ete 


PATENT SMOKED CHART RECORDERS. 














VULCAN ODORLESS GAD HEATERS, 


For Artificial or Natural Gas. 










es Positively Odorless. We Guarantee this—Odorless. 
These Heaters have been tested and endorsed by the leading Gas Experts and Chemists of this Country. 
# Upon request. we will send you booklet containing these endorsements. 


The Perfect Gas Heater. 
My RPatent Applied For. 





The Cheerful Gas Heater. 





< 
No. 330. 






Write us for prices and our new catalog. 


W. M. GRANE COMPANY, 


Do you use Bray Burners? 1131-1133 Broadway, New York. 


) STANDARD REDUCTION FACTORS FOR GASES, 


A Number of Tables Necessary for the Reduction of the Volume of any 
Gas at.any Temperature, Pressure and Degree of Saturation to 
its Equivalent Volume under Standard Conditions, 
TOGETHER WITH 


A Table for the Numerical Solution of Certain Exponential Equations, 


By HELON BROOKS MACFARLAND, B.S., M.M.E., 
Associate Professor of Applied Mechanics, Department of Mechanical Engineering, Armour Institute of Technology, Chicago, Ills. 











POPPY 


. — 
a" seashell Hin eT a . 








, 
3 Z 
a 


PRICE, $1.50. For Sale by 


A. M. CALLENDER & CO.,- - - - - 42 Pine Street, New York City. 
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~ AMERICAN METER CO., 


NEW YORK, sr. Louis, PHILADELPHIA, san CHICACO, 


Photometrical and Experimental Apparatus. 
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FRANCISCO, 








PUBLIC LIGHTING 





PUBLIC LIGHTING 























































































































TABLE. TABLE, | 
SEPTEMBER, |908. SEPTEMBER, 1908. 
Pr ‘Table No. 1. F — No, 2. 
cs FOLLOWING THK s NEW YORK CI. 
-4 MOON, od Aut Niaur Liaurina. 
s z |. Complete | Complete _ 
» ‘i a | L n | Extinguishing 
A - Light. | Uxtinguish. A | S ‘One Heur in poy rad : 
A can ___From Time Given _ 
agg P.M. A.M. 
‘Tue. 8.30pm | 4.30 AM Tue. 1} 627 3.57 
Wed.| 2] 9.10 4.30 Wed. | 2} 6.27 3.57 
Thu. | 3} 9.50Rr@ ! 4.30 Tha, | 3 6.17 4.07 
Fri. | 4/10.30 4.30 Fri. 4 6 17 4.07 9 
Sat. | 5}11.30 4.30 Sat. 5 6 17 4.07 a 
Sun. | 6/12.40am| 4.30 Sun. | 6) 6.1% 4.07 
Mon.| 7; 1.50 4.30 Mon.| 7| 6.12 4.07 
Tue. | 8) 3.10 4.30 Tue. | 8) 612 4.07 ia 
Wed.| 9|NoL. |No I. Wed. | 9} 6.12 4.07 4 
Thu. |10|No L em\No L. Thu. |10) 6.02 4.17 Bi .. 
Fri. |J\L|No dl. j|No L. Fri. |11} 6.02 4.17 F 
Sat. |12| 6.50pm | 8.50pm Sat. |12| 6.02 4.17 . | 
Sun. |13) 6.40 9.30 Sun, |13}) 6.02 4.17 ' | 
Mon. |!4| 6.40 [10.00 Mon, |14| 6.02 4.17 t € 
‘Tue. 15) 640 |10.30 ‘Tue, |15) 6.02 4.17 nh 
Wed. |16| 6.401Q |11.10 Wed. |16) 6.02 4.17 A | 
Thu, |17| 6.40 — |12.00 Thu. |) 5.52 4.27 ) 
Fri. |18| 6.40 |12.50as Fri, | 18) 5.52 4.27 A | 
Sat. |19) 6.40 1.40 Sat. | 19} 552 4.27 a | 
Sun. (20| 6.30 2.40 rena Eig ~ ; | 
Mon. |?1| 6.30 3.40 Mon. |21} 5.47 4.27 S 
Tue. [22| 6 30 4.50 1" Tue. |22| 5.47 4.27 
Wed. |23| 6.30 4.50 BG te ee Wed. (23) 5.47 4.27 
Thu. |24| 6.30 4.50 3 ag 24) 5.37 4.37 
Fri. |25| 6.30NM) 4.50 ri. |25) 5.37 4.37 
Sat. |26| 6.30. | 4.50 THE ELLIOTT KEROSENE sat, lo] 537 | 4:37 
Sun. |27) 6.20 4.50 8 27 — 4 37 
Mon. |28| 6.20 | 4.50 ND RD H R on. |28| 5.32 | 4.37 
Tue. }29| 6.20 4.50 STA A Pp OTO ETE LA P. a 29) 5.32 4.37 ¢ 
Wed. |30| 7.50 | 4.50 [30] 5.32 4.37 | 
TRE | 
TOTAL HOURS 10-Candle Power. TOTAL HOURS 
DURING 1908. DURING 1908. 
“eee ; SSeS Hrs.Min. 
By Table No. 1. pact cee pee 
Hirs.Min. This lamp is a perfect substitute for the 10-candle Pentane + toms mains 
Fetrasty 1187.30 Lamp hitherto used, and has the following advantages: April...... 341.50 | 
March rae 192.00 Ist. It uses Standard Kerosene Oil (Pratt’s Astral Oil or equivalent). amd gt ok reese : \\f 
April... ...160.10 24. itis remarkably steady. Will burn 24 hours continuously with less than 2 per . ee 282.55 { iz 
ay deb Ofc 155.10 cent. variation. August O54 5B | 
July Roe ged 3d. It is much less dangerous than Pentane, which Is a kind of gasolene. September. .292.25 = 
August "193.40 4th. It is not easily affected by air currents in the photometer room. oe ++ 420.45 | 
September ..185.20 5th. Since the lamp may burn continuously, the candle power of gas may be taken pi a 374.00 ath 
October... .214.00 at any moment, If necessary. This insures steady illuminating power without ecommter «. £11.06 - 
Novembei 218.10 waste of carburetting material. = neta ae 3992.35 ft : 
December. . 226.40 6th. The first cost of the lamp brings it within the reach of even small gas works. count of so min. , , 
7th. Costs much less to maintain than a Pentane lamp or sperm candles doing the  aneereitedae nn 
Total, yr. .2235.00 same service. seitiahapete iim 
———_——_———— 8th. Is not affected by the weather. Total, yr. -3962.05 i 
[ i 
j | 
@ il 
pi 
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NEW YORK, 318 West 42d Street. 





BOSTON, 820 Beacon Building. 


No. 36. 


PHILADELPHIA, Broad and Arch Streets. 
ST. LOUIS, 712 Roe Building. 


eeOF AMERICA.... 


contro ona Welshach System 
mene of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Weisbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 


Economical, 
It i Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we 
can furnish an equally goed light 
by our SELF-GENERATING NAPHTHA WELS- 
BACH BURNER, and thereby supply a 
uniform light in all localities. 





Correspondence Solicited from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 


CHICAGO, 218 La Salle Street. 


SAN FRANCISCO, 612 Oak Street. 


WELSBACH STREET LIGHTING COMPANY 























For decorative appear- 


ance and large volume of 


light at a popular price to 
the consumer, 


THE CHIC LIGHT 


is practically alone in the 
field. Complete satisfac- 
tion to the user is its strong 
point. 


Welsbach Company, 


Salesrooms in all Leading Cities of the United States. 


The Ghis Light. 


ONE OF THE MOST POPULAR AND BES 
SELLERS OF THE WHELSBACH LINE. 








THE CHIC LIGHT—Design No. 71310. 





& 


PRICES: 

Boxed complete, with No. 71 Welsbach 
burner, No. 310 F. Q. M. cylinder, No. 196 
Junior J Brand Welsbach mantle, including 
the No. 316 opal shade, which will be packed 
separately. 


Price, complete, clear he beeps each, 


dozen lots,. . . $1.35 
Price, complete, clear cylinder, 100 
lots, each, . . oto 


When supplied with No. 310 F..Q. M. 
Opal Cylinder add 10 cents to above list. 


Price of Shade No. 316. 
Package Contains 16 Dozen. 
Price, per dozen, . . . . $4.40 
Price, original package, per "dozen, . 4.00 
WRITE FOR DISCOUNTS. 


FACTORIES : 


Gioucester, N. J. 
Chicago, I11s. 
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The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 


GAS WORKS. 


Largest Builders of CARBURETTED WATER GAS PLANT IN AMERICA. 


LESSEES, OPERATORS 
AND BUILDERS OF 











SOLE AMERICAN BUILDERS 


\tandard Jjouble-Superheater [owe Water (fas Apparatus. 


oF THE 





£907 GON TRACTS. 
PARTIAL LIST OF PLACES: 


Newburgh, N. Y. 

Helena, Mont. 

Bridgeport, Conn. (3d contract: 
Suffolk, Va. 

Winsted, Conn. (2d contract). 
Nashua, N. H. 

Augusta, Me. (2d contract). 
Everett, Mass. 

Jenkintown, Pa. (2d contract). 
Coney Island, N. Y. 

Mexico, Mo. 

Jacksonville, Fla. 





Syracuse, N. Y. (2d contract). 
Atlanta, Ga. (2d contract). 
Holyoke, Mass. 

Peoria, Ills. 

Schenectady, N. Y. (2d contract). 
Danbury, Conn. 

Galveston, Tex. (2d contract). 
Quebec, Canada. 

Indianapolis, Ind. (2d contract). 
Bessemer, Ala. 


Waterbury, Conn. (sth contract). 





TOTAL SETS INSTALLED DURING YEAR,... . . 
TOTAL SETS INSTALLED TO DECEMBER 31, 1907, . 
TOTAL DAILY CAPACITY, TO DECEMBER 31, 1907, 








Sioux Falls, S. D. (3d contract). 
Philadelphia, Pa. 

New Hartford, Conn. 
Poughkeepsie, N.Y. (2d contract). 
Nashville, Tenn. 

Salisbury, Md. 

Norfolk, Va. alg contract). 
Wallingford, 

Richmond, Va. (2d ‘contract). 
Oak Bluffs, Mass. 

Arlington, Mass. 


545,865,000 cu. ft. 


Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 
Gas Analysis Apparatus. 
Recording. Gauges. 
Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 
Waste Heat Boiler. 


Hygrometer. 


Venturi Meter for Measuring Flow of Air Blast. 
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ESTABLISHED is6s, 


Ons. Onveorn Pret. Davo Daur vrnetoas| ELECTRIC GAS monacha * I. N. RANOKE a wor, F. SCHUFTINO, 
+P eens, Be. | Sew $e Aaatall locas: ian eee Pr eene for wae in| 
JW Gautier & Co. acess MLTIMONE TORT & ink 
ofl. all G w| suitable batteries, wiring and repairs te snpngey MD., 3 
Greene & Essex Streets, anufacturers of all Material for the 
Jersey City, N. J. pt iaas oo, e Construction of Coal Gas Benches. 
—__ 202 Price, . — 
MANUFACTURERS OF A. M. CALLENDER & CO., «2 Pun 8t.. N. Y.crrr, | HALF AND FULL re ane FREE FIRING 
CLAY GAS RETORTS, FIRE CLAY TILES, ’ 

















All styles of which we have in operation, equipped with the 


FIRE BRICK and FIRE CLAY SPECIALTIES. | Practical Photometry, — """srsurenor urns enckscr’™” 








| —We have i E 
By William Joseph Dibdin. ig tery “we “ af a TON 
Ground Fire Ciay, Fire Sand and Cround : | ERECTED b nciin $, TURED and 
Fire Brick in Barrels and Bulk. Price, - - - + $8.00. | y us. 


GRE St aM FOR SALE BY | WALDO BROS., 102 MILE ST., BOSTON, Mass, 


SOLE MANUFACTURERS OF THE A. M. CALLENDER & CO. Agents for New England States. 
F LEMMING GENERATOR GAS FURNACE 42 Pine St., New York City. : LARGE FACILITIES—Correspondence Solicited. 


RAIL and WATER CONNECTIONS to ALL POINTS. 

















L. C. HAMLINK, Pres. AUGUST COURT, SEc’y. 


GAD BENGH CONSTRUCTION COWPEA, 


METROPOLITAN BUILDING, ST. LOUIS, MO., 


Engineers and Builders of all styles of Stand- 
ard and Special Benches from one 
to twelve Retorts, Horizontal, 
Vertical, or Inclined. 


We will guarantee “Better Benches,” to be easier to control, 
make more gas per retort, and operate with less 
fuel than any bench on the market. 


ALL WORKMANSHIP AND MATERIAL GUARANTEED. 


JOHN DELL, 1 ESTABLISHED 
President and General Manager. Hh iss2. 


——— MANUFACTURERS OF ———— 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or Full City Office: 

Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The ‘ ST Louis 

tohell is the Original Coal Firing Bench. We also Hrect Plain Benches with One to Six 411 Olive Street, ; ’ 
Continental Bank, 


YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. 
PRACTICAL HANDBOOK ON GAS ENGINES, Sst’ wornine or tue came 

By G. LIECK FELD, C.EB. Translated with Permission of the Author, by GEORGE M. RICHMOND, M.E. Price, 8!. 

Bor Salic by A. M. CAIs: ENDER c& co,, 42 FPime St., New Work City. 
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§ Bronder Patent Stoking Machinery. 


8. Three-Scoop and Three-Rake a a and Oy ea ae Machines are operating in New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 

| Four-Scoop and Four-Rake Chargin ng and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


G Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 














G 

Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 
t pee CG. A. BRON DER, 58. 
' contracting EBngegineceer and Builder, 
d 229 BROADWAY, NEW Yornsksz. 








“CONNELLY IRON SPONGE AND GOVERNOR 6O., 


Automatic, Balance, High Pressure and Service Gicienane. 
Unison Telemetric Pressure Gauge, 


lron Sponge, Purifying Material for Gas Purification, Manufacturers 
of Jones Jet Photometers, The National Smoke and 
| Ammonia Helmet, Pressure Regulators, etc, 


Wide Experience in High Pressure Installation and Extension. 


50 CHURCH STREET, NEW YORK CITY. 
295 WEST 22D STREET, CHICACO, ILLS. 


‘REYNOLDS’ GAS REGULATOR COMPANY, 


ANDERSON, IND., U. S. A. 
We make all sizes for all classes of reduction, 


Double and Single District Stations, 
And Individual Service Governors for Reducing 
High Pressure. 

HOLDER GOVERNORS 


And Low Pressure Regulators, all of the Dry 
Diaphragm type. 
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Emegelish Agents: 
THE BRYAN DONKIN CO., LTD , Chesterfield, ne 




















12-tacn High Pressure Governor. Write for Guacinn ° saisvonton pay mets Seal.) 
PATENTS, "iit 
COPYRIGHTS. 


AWARDED A SILVER . 
MEDAL AT THE WORLD’S 
FAIR, ST. LOUIS, 
STOPPER CO. | Solicitor of Patents and Coun- 
sellor in Patent Causes. 


257-263 East 133d ~ di "838 Bond Building, Washington, D. 6. | { 
NEW YORK CITY. | Send for Pamphlet on Patents. \ : 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer, 


THE PERKINS COMPAN of 


228 and 229 Produce Exchange, New York City. 


OCEAN MINE YOUGHIOGHENY GAS COAL, 
OLD KENTUCKY SHALE AND 0. K. BOGHEAD. 


BERWIND-WHITE COAL MINING COMPANY'S 
 Qeean Westmoreland Gas Coal. 


° | STRIGTLY High Grade. ... 
OMices : Carefully ieiired. 


For Gas Making or 
Heavy Steaming. . 

















Washington Building, New York. 
Betz Building, Philadelphia. 


A. C. M. AZOY, General Agent, 1 Broadway, New York. 











JEFFREY 


Overlapping 
Pivoted Bucket 


CONVEYERS 























“Cheap and Efficient 


For Use in Works, 
_ Mainsand Service 
Pipes. apres in 








For Handling I 


COAL AND ASHES IN POWER PUANTS. 


{00-gallon Drums. scr Rae Ba Genser, ths Stor | 
, Screens, © ous. tune izers, Etc 
Semet-Solvay Co,, THE JEFFREY MANUFACTURING COMPANY, 











(P. O. Box 1) COLUMBUS, OHIO, U. 8. A. 
STRACUSE . New York. Boston. St. Louis, Pittsburgh. Denver. Knoxville. 
» . Fe Chicago. Charleston. Montreal. ) 
ISAAC C. BAXTER, President. ESTABLISHED 1864. PETER YOUNG, Secretary and Treasuier 


LOCKPORY STATION, n JAMES GARDN ER, J R., Co., ae aria ppeinge ocea ] 


JAMES GARDNER, JR,, CO., Bolivar, P 
Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 
GAS ANALYST’S MANUAL, By JAQUES ABADY. 4 ac. cattender & Os. 42 Pine St. N. ¥. city. 
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KELLER ADJUSTABLE 
COKE CRUSHER. ' 


Strong, Simple, D 
Crush ay tn ne 


Cc. M. K EEE, 
Sec. & Supt. Gas Lt. & Cok 


Oobunelanae mas 
Oorrespondence Solicited. 


THE ECONOMICAL 
GAS APPARATUS GONSTRUGTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
| Ee 


PLANS, 
SPECIFICATIONS 
AND ESTIMATES 








PREPARED. 





AMERICAN OFFICE: 
969 Front St., East, Toronto, Canada. 


| mows H. McCu..ovuas, 
Presiaent. 


H.C. Apams, 
Vice-President, 


Cuas. F. GopsHat., 
Treasurer, 


Henry WHARTON, C. B. NicHoLs, 
Secretary. Assistant Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


| Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa, 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. I, 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St, Phila, Pa. 


Se aN 


CAS MAINS-SERVICE PIPES. 


























Their installation for High or Low Pressure is the work in which we have specialized 
for years. Because of our Facilities and Experience, many Gas Companies prefer to con- 
tract with us for such work, rather than to execute it themselves. It proves to be as 
cheap in the end. We solicit inquiries. SULLIVAN BROS., 


Telephone Connection. 11 Main St., Flushing, N. Y. 











JOHN CABOT, President. 
VADAViISVG Sep As ce Ne 


GEO. D0. CABOT, Secretary 





1412-1428 Adams Street, Hoboken, N. J. 


PURIFIER AND SCRUBBER TRAYS. 
Church’s Patent Trays, 


Reversible; Strongest; Most Easily Repaired. 
We also Supply the Cheapest and Strongest 


Reversible Bolted Trays. 


Special Trays for tron Oxide in Either Style. 





GAS TAPPING MACHINES 








x x: Xe 











—FoR— dern Machine Shop Construction, Equipment and 
Drilling and Tapping een by OSCAR E. PERRIGO, M.E. 
~ Pipe under Pressure | 


Price, $5. For Sale by 
WITHOUT AN CAPE 
oe oF A. M, CALLENDER & CO., 42 Pine St., New York City. 


They are Strong and ——— 


Compact. | Aleshol, its Manufacture from Farm Products and 


Size of Combination Drilis | By F. 
and Taps % to 4-Inch. De-Naturing. By F. B. WRIGHT. 


Machines Sent to any Gas | 
Com my Jor Teirty 











Price, $1. Fur Sale by 
A. M. Callender & Co., 42 Pine St., New York City. 


Gas Engineer's Pocket-book, nenay o'connor, 


Congetiee Tables, Notes and Memoranda relating to the 
ufacture, Distribution und Use of Coal Gas, and the 
Construction of Gas Works. PRICE, $3.60. For Sale by 


Send ner jo 


G0, Light 


DAYTON, 0. 











A. M. Callender & Co., 42 Pine St., New York Ci y. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 








Correspondence Solicited 





GAS OIL. 


26 Broadway, New York City. 











4 


| 
| 
| 


4 
no sneer waite atom ~emcencaaan ccc tit A ; 











Ee eet 
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DAVIS & FARNUM MFG. CO., 
Principal Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floo 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Come 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


Sept. 14, 1908 





























H. M. BYLLESBY & COMPANY 


INCORPORATED), 


GAS ENGINEERS, 


DESICN, CONSTRUCT AND OPERATE 
COMPLETE COAL, WATER AND CRUDE OIL CAS PLANTS. 


EXAMINATIONS AND REPORTS. 


AMERICAN TRUST BUILDING 
CHICA 


Oklahoma City, Okla. Mobile, Ala, San Diego, Cai. 








ALEX. C. HUMPHREYS, M.E., M. Inst.C.E. ARTHUR &. GLASGOW. M E., M. Inst. C.E. 


“THE MINER” 


New York. England. 





THOMAS T. W. MINER, 


821-828 Eagle Av.,N.Y. 


| Globe 
HUMPHREYS & GLASGOW, Street and Boulevard 
CONSULTING ENCINEERS. Cheapest and” Bost 


ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
CAS AND ELECTRICITY PLANT. 


COMPLETE EXAMINATIONS MADE. 
PROPERTIES PURCHASED. 


Coal and Coke Handling 
Machinery for Gas Works, 


including 


Coke Larries, “Industrial” Railways, 
Towers, Cable Railways, 

Elevators, Automatic Railways. 
This type of machinery is a specialty 
with us and we want you to write and 
let us tell what it will do for you 
and what we can save you. Experi- 
ence extending over 36 years is bound 

©. 05%, DRORARGING THE QUENCHED COKE TOBIAS. — to be useful. 


C.wW.RONT COMPANY 


(Established 1872). 


West New Brighton, Staten Island, N. WY. 
NWew Work City Office, 45 Broadway. 





| Practical Handbook on 


GAS ENGINES, 
With Instructions for Care 
and Working of 
the Same, 


By G. LIECKFELD, C.E. 
Translated with Permission of the Author, 
By GEO, M. RICHMOND, ME. 











rice, $1. 





For Sale by 
A. M. CALLENDER & co., 
42 Pine Street, - - - - New York City. 








SELF-INSTRUCTION 


Fer Students in Gas Manufacture, 


ELEMENTARY, ADVANCED AND CONSTRUCTIONAL. 


Three Volumes. Price,$1.50each. For Sale by 
&. M. Callender @ Co., 
42 Pine Street, New York City. 





‘ 








Sept. 14, 1908 American Gas Pight Hournal.' 477 











Bartlett, Hayward & md 


Baltimore, Md. 100 Broadway, New York. 


GASHOLDERS, 
Coal and Water Gas Plants, 








KERR MURRAY MANUFACTURING COMPARY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING # PURIFYING APPARATUS. 


Street ee and Valves. 
DDRES 


KERR MURRAY MANUFACTURING COMPANY, ‘or z¢"™= 








PRRs a sn 
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R. D. WOOD & CO. 


400 CHESTNUT ST., PHILADEL rr Ai 








wan, te 


MANUFACTURERS OF 


Cast Iron Pipe.| Gasholders. || 











HEAVY LOAM CASTINGS, Single or Multiple Lifts, with or without Metal Tanks. 
: : PURIFIERS, CONDENSERS, 
eae ae A SCRUBBERS, BENCH WORK. 
LAMP sc VALVES, ETC., ; Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. é Holder Cups. 








Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. - 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening. They are made of, the following dimensions: 











12 inches |16 . inches |20 inches le inches |30 inches|36 inches 
16 inches |18 inches |2244 inches |27 inches |31 inches |814% inches} 44 inches 
Face to face of flange...|12 inches [12 inches [2 inches |14 inches {17 inches |2) inches fat inches | 23% inches 


ic iictsciee yess covnbans | 8 inches | 10 inches 














Diameter of flanges. . [18 inches 























For price and other information, apply to | 


THE CONTINENTAL- IRON WORKS, 
Schnee: NEW YORK (BOROUGH OF BROOKLYN). | 











— 


FRANK D. MOSES, 


ee TRENTON, N. J.. ieee oem 


Gonstructing Engineé! and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


aa —_CORRESPONDINCHE SOLiIorrTsED.__._..— 














GEROULD'S IMPROVED RETORT CEMENT. PRACTICAL PHOTOMETRY, 


A Cement of great value for patching retorts, mang ory 
furnaces and cupo is. nis coment is; =e use. By Wwimsraram Toss DIBYOIM,. 


oonceicand thorough in its work. Fully warranted 
Price List, f.0.b. PITTSBURGH, PA. 
In Casks, 400 to 800 pounds, at 5 cents per und, , 
In Kegs, 100 to 200 <e - Re 
In Kegs less than 100“ ** 7 PRICE, $3. FOR SALE BY 


Cc. L. GEROULD, : 
1200 Bank for Savings Blig,, Pittsburgh, Pa, | A. M. CALLENDER & GO., 42 Pine Street, New York Cite 
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Established 1861. Incorporated |880. 


~ THE STAGEY MANUFACTURING 6. 


Gas Engineers and Builders. 


Gas Holders. 


All Ironwork and Apparatus Required in a Gas Plant 
Vaives and Speoiais. 






Executive Office and SP eae Me - - - = Station FY, Cincinnati. 
Western Ofitice, = “ “ on S19 Eddy Street, San Francisco. 






Correspondence Solicited. 

















THE FULTON GAS PRESSURE GOVERNORS 


For Artificial or Natural Gas. 


For District or Individual Service. 


Our Improved Duplex Sensitive Governor for district service will re- 
duc: high pressure gas to inches of water without variation. Absolutely 
sae and reliable. No complicated mechanism to get out of order. No aux- 
iliary regulators or other devices to assist the main governor required. The 
most simple and perfect governor ever placed on the market. We also man- 
ufacture Holder Governors, Compressor Governors and Individual Service 
Governors for any inlet and outlet pressure. 

“ More than 20 years’ experience with the largest gas companies. Send for 
atalog. 


‘THE CHAPLIN-FULTON MFC. CO., 


28-342 PENN AVE., PITTsSBVURGH, PA: 


; 








ALCOHOL, Its Manufacture from Farm Products and De-Naturing, 


By F. B. WRIGHT. 
A NB WW AMERICAN BOO EF. 





CONTENTS. 
Chapter 1. Alcohol, its various forms and sources. Chapter 6. Alcohol from Grain. 
“ 2. Mashing, cooling and fermentation in general. 5 7. Alcohol from Beets. 
“ 3. Distillation, simple forms of stills, the production of « 8. Alcohol from Sorghum and Molasses. 
Alcohol from wine. * 9. De-natured Alcohol and its Commercial uses. 
. 4. Maltiv “ 10. Alcoholometry. Index. 
“ 5. Alegho aL from Potatoes, mashing, fermentation, distil- 
lations, Continuous stills. Fully Illustrated with Original Drawings of Necessary Apparatus. 





PFPRICsB, $1. For Sale by 


A. M. GALLENDER & CO., 42 PINE ST., NEW YORK CITY. 








Ss a > AR eh SS WARE, BACT Hie Om oR 
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JOHN FOWLER, President. J. SCOTT FOWLER, Vice-Pres. & Treas. 


DEILY & FOWLER MFG. CO, 


39 Laurel Street, Philadelphia, Pa. 


ESTABLISHED, [842. INCORPORATED 1908. 
BUILDERS OF em 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel Tan Es. 


| Oil Storage Tanks, Water Tanks, Ete. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 


LOGAN IRON WORKS, 


Brooklyn, N. 'Y., 
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MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 
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BENCHES, SCRUBBERS, 
CONDENSERS, ~ 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


in 90 days from receipt of order. Capacity of Holder, 





Contractors for | 
Complete Works. 


The order for this Tripie-Lift Hold 
from the Union Gas Light Company, 


Holder was in actual use 








FREDERIC EGNER, GAS ANALYST’S MANUAL, 
Gas Hingineer, 


NORFOLK, VA., By TAQUES ABADY, M. Inst. Mech. H. 


May be consulted with reference te estimates of cost for (Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and ““Gas Measurement.”) 
mews sility of prampecd or patented procinsse; | Ninety-three Tlustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $6.60 
ser + 4 earning power to capitali- 4 ‘ 


zation, and menagement. For Saleby A. M. CALLENDER & Co., 42 Pine St., New York City. 












ae 14, 1908 Anuerican Gas ight Journal, 481 


‘| DB. McDONALD & CO., 


"Eo#4290907 BARGADWAY., ALBANY N.Y, 


MANUPVACTURERNRS OF 








DRY GAS METERS, STATION METERS, PREPAYMENT 
4 _. METERS, METER PROVERS AND GAUGES. 


THE GLOVER PREPAYMENT METER, 


Simple, Strong, Satisfactory. 








iC. ) ) 
THE HINMAN STATION METER DRUM, 
D. The greatest advance that has been made in 20. 
* years in the ACCURATE and ECONOMICAL 
s - measurement of gas in large quantities. :: 
a 
i NEW YORK OFFICE: | ALBANY OFFICE: CHICACO OFFICE: 


561 West 47th Street. 991 Broadway. Jefferson and Monroe Strects 











$] IRONCLAD” || =“ ?== 
Gas Meters JOURNAL 








Artificial or 
Natural Gas 


Possess all the desirable fea- 
tures of the regular tin meters, 
in addition to having outer case 
of cast iron. 

—— ve a tangent sup- 
port castin one piece, securing 
abs olu ate Wlaninee nt of valve seat 

and valve, ass ashe positive and 
pee sino ca operation 

No stuffing box under worm 

and tangent. 

Old-time fiat rotary valve dis- 
— by regular pattern slide 


Diaphragms do not buckle, 
but move forward and back in 
straight line 
Large Capacity. 
Low Absorption. 






































Write for prices. Meters fur- PRIIiC Es . s » a 
nished for trial and test. . 
Pittsburg Meter Co. 
EK. East Pittsburg, Pa. 
t.”) New York Office, 149 Broadway. A. M. CALLENDER & CO., - 42 Pine St., New York. 
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—— 


NATHANIEL TUFTS METER COMPANY, 


455 Commercial St. Boston, Mass. 


PREPAYMENT GAS METERS, 
WET AND DRY GAS METERS, STATION METERS, ETC 


REPAIRING OF ALL MAKES OF METERS, AND 
FITTED WITH OUR PREPAYMENT ATTACHMENT. 


B 


METERS. 


INCREASED CAPACITY. 
INCREHEASEHD HEFICTIBONCY. 


PREPAYMENT METERS, STATION METERS, METER PROVERS, ETC. 
Promrr AND CAREFUL ATTENTION TO aLL REPAIR WORK. | 
WMLARYLAND ME TE FR COMPANY, 


BALTIMORE. — CHIcaAGo. 


You NEED ONE OR MORE OF OUR COMPLAINT METERS. _ 


METER S, Plain and Prepayment, 


- For Artificial or Natural Gas. 
Repairing All Makes and Attachments Added if Desired. 


SPECIAL METERS FOR ACETYLENE. 


| KEYSTONE METER COMPANY, 
: ROYERSFORD, PA. 












































JuoIciOUS ECONOMY. IS EFFECTED 


5-L. IMPROVED GAS METERS. 


LOW SPEED, LARGE DIAPHRAGMS, 
STRONGER CONSTRUCTION. 
LARGER CAPACITY. 


THE NEW YORK PREPAYMENT ATTACHMENT. 7 
STEEL BOX AND CABINET LOCK. 3: =: 


NEWYORK. IMPROVED METER GO, 306-910 East 47th St, New York City. 
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AMERICAN METER CoO., 


3. NEW YORK, sr. cours, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
1 : Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Hstablished 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa, 











U 





MANUFACTURERS OF 


c.| Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a —_ METERS REPAIRED... - 


4 PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 











How's YOUR ME TER’S LUNGS? 


INLET AT TOP. Diaphragms are to meters what lungs are to men. Condensation is to a diaphragm what Tuberculosis INLET AT BOTTOM. 
is to the lungs. The worse the disease the sooner the finish. The functions of both are destroyed 
eventually. One may never be replaced, the other, the diaphragm, may be, but at considerable cost. 
The way to avoid this is to use a 
66 

‘SELF-DRAIN ctu ME TER,’’ 
Guaranteed free of Repairs for two years. Condensation nev aches diaphragm, insuring longer life. 

ALWAYS ACCURATE. 
Low speed. Extra Heavy ‘Tin Used. Thoroughly Seasoned Diaphragm. 
SAVES OVER 75 PER CENT. IN ANNUAL COST REPAIRS. 

DBwARGHST CAPACITY of any METER MADE. 














Write me for price, particulars, or to call. 
on EB. Ww. BROWN, Sole Agent, = f 
PATENTED MAY 13,1902. 229 to 269 Chestnut Street, Brooklyn, N. WY. PATENTED MAY 13, 1902. 





, er 
MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL i 


Special Attention given to Repairing - METERS of all Makes. 











ty. ate FACTORY AT ERIE, Pa. 
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750,000 CUBIC FEET CAPACITY 3-LIFT STEEL TANK GASHOLDER, 


READY FOR USE IN 92 WORKING DAYS AFTER COM- 
PLETION OF. FOUNDATION. ©. > * 




















FORT WAYNE, IND. 


The Western Gas Construction Company, 





